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INTRODUCTION

For the past few years the debate about a move from prin‘i:ed journals to
electronic journals has been ga'l:hering momentum. As more and more literature is
written on the su})ject, the compiexity of the situation becomes apparent. In a
comprehensive discussion of this kind, it is necessary to ‘start at the inr;‘ginningr

and open with the his’cory of journals.

What exactly is a journal? Although the modern scientific journal has a
fairly 1'igic1 format, pui:)lishing Procechue, and purpose, these have not always been
signiﬁcant features. The scientific journal }:)egan over 300 years ago, as a
formalisation of an extensive letter writing network across Europe. The events
surrounding this Perioci of time: the break of science from ’cheological control; the
opening of the postal service; improvements in printing facilities; and the
proafessionalisaﬁon of science, all contributed to create an environment that was
conducive o the rlevelopment of the journal. Science has changed enormously
since then, and so has the scientific journal. The signi'ficance of this is that the
modern scientific iournal is not, when placeci in historical context, a }:_'Lgicl o]aject,
but an evol"ving one. As was the case 300 years ago, significant changes in science
and technoiogy today are causing calls for a new system of communication of

science. Some people hail the electronic journal as the answer.

While the electronic journal is an innovation, using technology that is only
about 20 years old, the concept of a replacement or supplement to the printed
}'ournal system is nearly as old as journals themselves. Almost from the Legimﬁng,
i_nadequacies in the system were noticed and remedies have been a’c'l:empi:ecl since.
The main prolalem is the sheer volume of academic literature. The second cllap‘l:er
explores the two main ways of dealiﬂg with this probiem. The first is creation of

bi}aliographic methods for con'troﬂing, orclering and searohing for the information.
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The second are replacemen’cs for the printe& journal as the central unit in the
system of science. By placing the electronic }'oumal amongst this historical
Laclzdrop, it becomes possi]:tle to assess it in the light of other attempts to solve the
pl'ol)lems. Is the electronic journal reaﬁy somet]ning Ievolutionary, oris it Sirnply

another in the series of unsuccessful atternpts to resolve the pro]alem?

What is it about electronic joumals that many people do not consider them
to be ‘real’ journeds? This is an extremely complica’ced question, opening up
subsi&ua1y guestions such as: What is the function of the scientific journal? ;
Where does the scientific journal fit into the system of science?; What is it about
scientific journals that gives them the prestige they hold? Chap’cer 3, is an attempt
to answer these questions. It delves into the journals’ involvement in the quahty
control system of science. This opens up discussion of the reward system of science
(in which scientific jom‘nals play a starring 1‘018). To try to analyse the debate
Surrounding the introduction of electronic journals, it 1s necessary to place the
arguments being used within a theoretical framework, and it is at this point that
the normative and intexpretative &escriptions of the worlzi_ngs of science are

introduced.

As with any fundamental alteration to an established system, there are
many factors and instututions that will be affected. The fourth chapter isa
discussion of the main professions affected l)y such a change. The question of who
benefits from a change to electronic journals is fundamental to the eventual
outcome. The forces, both institutional and personal, and their influence on what

is llappening are anaiysecl and evaluated.
The final chap’cer presents the results of an empirical study conducted on

scientists at the University of New South Wales. As scientists, their attitudes are

an interesting ]'nsig]at into the system of science as it ac*tua]ly stands. Some
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surprising vesults eventuated from the s’cucly, and these are analysetl in relation to

several of the theoretical frameworks used in the main ]Jody of the thesis. Thisis a
thesis that Legins and ends with a guestion. [t is not possil)le to accurately predic‘c
whether electronic jou:mals will be introduced as a majox factor in science, but 1

Lope that this work adds positively to the hveiy and contemporary debate.
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CHAPTER 1

AN HISTORICAL LOOK AT JOURNALS

When loolzing at a topic as current as electronic jou}:nals it is often
possﬂaie to be swept into the excitement of the tecl'inology and the push ‘ever
forward’. However, in &iscussing the potentia]ii:ies of the electronic journal, it is
valuable to consider current events and debates in their historical context. This
chap’cer explores the origins of the scientific journal, from inception in the
1660’s. What we consider to be a scientific journai toclay is the result of an
evolution of journals that has occurred over the last 300 years in response to
changing social and historical events. Tt is necessary to define the essential
properties of journals, both to idenﬁ{y journals through their changing forms, and
to distinguish them from supplements, books and other periodicals. A discussion
of this kind would not be complete without historical explora’:ion into attempts to
organise the information provic]ed Ly the journals, so an introduction to abstract
journals will also form part of this chapter. The developmen’c of the re£ereei:ug
system, an integ:fal part of scientific journals now, is also explore(l. Changing
social and political situations affect the role jou:mals play in the system of science,
su]asequently the prol}lems the jouifnal was originaﬂy created to overcome have
change(}.. In the wake of the latest tec}mology, the type of pml:nlems faced in the
past are interesting to explore, as there are many Paraﬂels with the changes

moving upon us today.

The essential elements of a scientific journal.

A scientific journal in 1995 can be defined as a periodical appearing

regulaﬂy at indicated intervals containing refereed origina}. articles written ]:ny
different authors that follow a particular field. Each journal has an ecii’cor(s) who

ga’cl'xers in articles and coordinates the refereeing of them. The perioclicy of



pul)hshing Carn vary, but there must be an intention for continuation. Ioumals

J:Aave not always Leen 80 cleaﬂy deﬁneé.

Because journals have taken many forms over the past 300 years, the best
place to start this discussion is with a clescripticm of the essential features of a
journal. ]oumals have many characteristics, but the one chosen for this thesis is
that used ]:)y David A. Kronick, who has written extensiveiy on the origing of the
journal, He describes the inherent quafity that defines a scientific journal as
format. (He also points out that this is merely one of the potential dlassifications
that could have been Llsed.l) The main qualities of format are; perio&ical
pu]a]ication, duration, coﬂectivity, availa]aih{y, and continuily. These quaiii:ies do
not define the journal aparl from the newspaper, but the final qualities of
timeliness (not concerned with the events of the &a}r) and universality are specific

to the journal.z

There is no clear point at which jourmnals ]Jegan, and there exists some
dispute as o the original jou:mal. Kronick maintains that the claim to the cariest
journal was made ])y Constantin Wolf on behalf of Photius, a Greek Pa*triarch
who wrote to his student Frere Taraise. His wrilings, which contained critical

comments and extracts from his reac{ings of the ciassics, were as this view, the

original journal. However, if the definition of a }ournal 15 acoep’cecl (as it is here) as

the Kronick version, it does not hold as a claim to be the 01-igina1 modern journal.

Another claim to the origing of the scientific journal is the Journal des scavans,
first published in France on 5th January 16653, In addition to discussing
experiments in chemistry, pl'lysics and anatomy, and inventions or machines, this

journal included ‘principal decisions of civil and religious courts’ 4 Because of the

1 D. A. Kromick, A History of Scientific and Technical Periodicals, Scarecrow Press, New
Jersey, 1976, p. 29. The alternatives offered were: Subject, Motivation, Content Access
and Geographic.

2 Ihid., pp. 16-17.

3 B. Hougilton,

4 Thid., p. 14,

cientific Periodicals

Clive Bingley, London, 1975, p- 13.
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inclusion of i:heological and legal matters, the [ournal des scavans does not stand

as the first journal devoted purely to scientific matters.

The role of the Royal Society in the Leg’inning’s of the scientific

journal.

Itis generaﬂy aocepted that the Roy&i Society (founde& in London in
1660) is responsible for the beginnings of the modern scientific journal. 1660
was the year of Charles II's Restoration. During the Interregnum (Jche perioé
between reigns), the court had taken refuge at Oxford, and scientific meetings had
also been occurring there. With the Restoration, the Society's foundation in
London (chavtered by Charles IT in 1662 and re-chartered in 16635 }, was ‘an
attempt ])y university men to continue a research atmosphere ina metropo]itan
environment’.0 There were, however, many members who did not live in Lonclon,

and thus their involvement was restricted to correspondence.

The Society also represen'l:ed a shift away from Pa‘bron—sponsored science,
and a “radical departure from the university system whose main function in the
seventeenth century and up 'L'l'u:ough the late nineteenth century remained the
preservation rather than the expansion of culture.”? The broad aim of the Society
was ‘a Widesprea& enthusiasm for institutionalisation as a more productive way of
puxsuing seientific enterprise’.8 This institutionalism manifested itself in many
ways, but the most important from an historical look at journals perspective was

the constitutional requirement that ‘encouraged the careful Preservation of

5 G. K. Roberts, ‘Scientific Academies across Furope’, in Colin Russel and David
Goodman (ed.s), The Rise of Scientific Burope, 1600-1800, Houghton & Stoddard,
Scot}and, 1991, PP- 222-—250, at p. 231.

6 M, Hunter, Science gncE Sgcie’cx in Restoration Eng!am{, Cam]aritlge University Press,

Cambridge, 1981, p. 34.

D. Kaufer and K. Carley, Commumication at a Distance, Lawrence Edbaum, New Jersey,

19093, p. 351.
Huanter, gp, cit. (note 6), p. 35.

3
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minutes and papers vead at meetings’.Y While one of the originai aims of the
Society was to conduct corporate experiments, ‘Procee&ings were :i.ucreasingly
taken up with reports on work done elsewhere [and] discussions of this and its
significance’.10 At this point, the form that later scientific journals would take
began to emerge. This was partly (or maﬁﬂy, c}.epemli_ug on who you read) due to
the work of Henry Olcienhurg, 11 who held the Secre'l:aryship of the Society from
1662 until 1677.12 Oldenburg made an effort to stimulate scientists to work on

S}peciﬁc problems Ly reporting the progress of others’.13

In the position of Secretary, Olclenlmrg was 1‘esponsib1e for recorcling the
Procee&ings of meelings, and sending these and entries sent to the Society, to
those members who were unable to attend meelings, or lived out of London. He
was in 'correspondence with at least ﬁﬂy persons’, 14 and it seems that this
required a large amount of his time, as he questioned ‘whether such a person
ough’c to be left unassisted’.15 As ‘one of the important prerequisites for the
exigtence of any medium of communication is an auclience’,l6 the social and
historical events occurring at the time that allowed a wider form of
communication must be taken into consideration. For example, the
improvements in the printing press, which allowed up to 1500 copies of the same
work to be Printecl at one time, meant letters were able to be &up]ica‘ced without

rewriting,

The other major social change was the creation of a regular postal service.

1516 is cited as the origin of the postal service in Europel? and this allowed an

9 Ihid., p. 36.

10 1hid., ». 42.

11 It should be noted that David Kronick spells his name Oldenbourg.
2 Hunter, op, git. (note ), p. 49,

I3 1hid., p. 50.

14 Oldenburg quoted in Kronick op. ¢it. {note 1}, p. 60.

15 Ihid, p. 36.

16 Kronick, op. cit. {note 1), p. 34,
17 thid,, p. 54.




increase in scholarly communication. Before the appearance of the perioclicai, the
‘primary medium available to scholars for the communication of ideas was
persanal corresponclence.’ls Private letters were sent between scientists in
England and the continent, and London and the provinces.19 In the provineces,
Robert Plot was active in sending out circulars and questionnaires, and ‘entering
into correspondence with local naturalists” 20 Kronick notes that as important
changes m ‘cec]:mology (for example the improvement of mining) could take place
and he transmitted to other parts of the world without Leing committed to print
there is evidence of a iaxge parl of the process of communication in science that
was ’calzing place along informal chanmels.21 Until the nineteenth century, the
journal arlicle ‘often retained the informal characteristics of letters of

correspondence. 22

Science itself was changing focus, ‘one of the most significan’c changes was
a result of the successful efforts to establish phﬂosophy as a cliscipline separale
from 'l‘heolog}r’.zg Under the 1662 Licensing Act, the Society's officers were
given permission to licence books. This broke from the previous practice of
Lishops approving hooks on science and phﬂosophy.z‘l' Tt also was an official
recognition of the perceivet{ posttion of the Society in the “scientific
community”.ZS One method of enhancing science’s social respec’cahﬂity was
‘recruiting eminent pu]alic {igures to its ranks’ .20 Olclen}aurg, in his position of

“intelligencer2? of the Philosophical Transactions, was able to define scientific

18 Ihid,, p. 56.

19 Hunter, op. ¢it, {note 6), p. 54
20 lsd. pp. 54-55.

21 Kronick, op.cit, {note 1), p. 35,
22 Kaufer, gp. cit. (note 7), p. 3585.
23 Kronick, op. cit, {note 1), p. 33.

24 Hunter, op. cit. {note 6), p. 36.
25 Note that the expression ‘scientific community’ has not always held the meaning that it

does ioday.
26 Hunter, op. ¢it, {note 6), p. 48.

27 J. R. Ravetz, Scieutiﬁg. Kngwiedge gnr] its Sgcia} Prgf_)]emg, Pengu'm Boo]zs, Miclcuesex,

1973, p. 249, Ravetz uses this term relaiing to the individuals who undertook the %ask of
estabhshing genuine communication in ‘p}lilosop]ny’,
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aims and methods. He ‘espoused a mature, Baconian concept of the proper role of

science 40

In 1665, Oldenburg founded Philosophical Transactions which became a
pu]:dic sy"mlaol of the work of the Society. It was ‘his own enterprise, not to be
oﬂiciaﬁy taken over lay the Society for a hundred years, but it had the Society's
approval and reported its activities. 29 The intended audience was wider than
Si:mply the members of the Society, and the lzmguage used for the journal was
Enghsh rather than Latin, Phﬂosop. hical Transactions represented the beginnings
of a new formal method of communication in science. Before the emergence of
}'ournals the formal method of communication was the scientific book. This was
usuaﬂy the work of one person, and represen-l:ecl their life’s work. This system
however did not allow a thnely release of discoveries, nor did it allow those who
had done some work, but not enougla to produce a hook, to publish. The journal
was recognisecl at the time as an appropriate place to record experiments that
would not have been enough to fill a ]Joola, and ‘would else be lost’.30 With this
gystem, the formal channels of scientific communication were closed from the
'mformal, and often coﬂaborative, channels of scientific activity.gl The journals
were an attempl to make a formal line of communication move responsive to the

aclivities of science .32

The chang’ing’ role of the journal in science

In the 1680, Philosophical Societies were founded in Oxford, Dublin,
and Boston. They were based on the model of the Royal Society, and they too

produced jou.}mals. There Legan tension between the societies as ‘information was

28 Hunter, gp. ¢it. {note 6), p. 54

29 G. K. Roberts, gp. cit., (note X), p. 235.

30 The quaint words of John Wallis quoted in Hunter, op.cit, (note 6), p. 52.
31 Kaufer, op.cit, {note 7), p. 352,

32 And isn't this exaeﬂy what we should be ({oiﬂg now? It is a great opportunity to look at
the activities of science and the difficulties with having too much information.



often on]y reporte(l to the RoyaI Society after first going to Oxford'.33 This
introduces the issue of claims of priorily, a major function of modern journals‘
The journal held the prestige and quahty assurance associated with scientific

books, but had the adva,ntages of the newspaper in that it was more 'timely,

Cheapcr and held a wider audience 3% The transition to specialise({ journals as the

dominant form of publica.tion came in the hall century coincicling with the

industrialisation of Europe and the changing social charter of science.35

the eighteenth century. According to Kronick, 52 journals originated during
1740-1749, and 416 journals originated during 1780-1790.36 It should be

noted that these numbers are totals of all the major formats of perioclicals listed

above. (See Table 1 below.)

The majox growth ol scientific pexiodicals oceurred cluring the last half of

Table 1
Types of scientific perio&icfals 1665-1790).

Source: David Kronicﬁe,

Titles Issued Classified by Decade
In Which They Had Their Origin

o bt [er] o [=2] o o (o] fer] (] )

o] b [ o3 =r [Tl [¥=3 - Pory 0 c:
SEEE S 55 55T g d

1 1 1 1 o .

bl [anl o o o] [an] o ] o) [ -

= o < D [r=] = @ =~ o

g & EE E EEKE E 5 K =

Substantive 90 % o 11 18 16 40 65 62 225 501 48

Proceedings g 2 2 g 10 24 38 38 956 77 264 25

Collections - - 1 - 3 3 11 g 15 3% 81 8

Dissertation - - 1 - K: 4 B 4 11 10 40 4

Abstract PO - 1 2 10 6 4 16 42 4

Review 2 1 - - 1 - 5 2 g 20 40 4

Almanac 2 - - - 1 - 3 3 17 21 47 4

All Othersa 3 1 3 3 - 3 6 2 8 8 37 4
Totals 35 12 18 93 38 52 119 129 212 416 1052

aIncludes: Ccllections of prize essays,
guestion journals, and unclassified titles,

satires, monographic series,

Metuchen, N. J., 1976, p. 78.

33
34
35
36

Hunter, op. cit. (note f), p. 56.

Kaufer, op cit. (note 7), p. 354,

Ravetz, on. cit. {note 27), p. 281,

Kronicl, op. cit. {note 1), p. 78.

History of Scientific and Technical Peviodicals, Scarecrow Prese,
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This represents an 800% increase over 50 vears. The compartmentalisation of
science and the increase in journals was mirrored by a ]arge increase in scientific
academies, ‘from the mid seventeenth century to roughly 1800, some seventy
official scientific academies were formed in Europe and America™? See Graph 1
helow for the growth of academies and societies of science between 1650-1800.
By the middle of the nineteenth century over one thousand scientific and
technical journals were being pubhshe& throughout the world.38 The
ftagmentaﬁon of science and the rigicl compartmentalisation of scientists into
particular (}Lisciplines did not occur until well into the eigh&eent‘h century.39 This
was reflected in the cha.nging progessionai status of science in the second half of
the eiglﬁeenth century and first half of the nineteenth century, as a move towards
laljoratmy based science created the necessity for ‘speciﬁc equipment, expertise, a
coherent themy of science and a research plan’ﬁtO For the sciences that had this
requirement, such as physics, chemistry and physioiogy, there was a definite

movement away from the amateur towards the pr(){essional scientist.

Graph 1
Growth of academics and societies of science, 1650-1800.
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Source: David Goodman and Colin A. Russell (ed.s), The Rise of S¢ientific Burope 1500-1800,
Hodder & Stoughton, UK, 1991, p. 244

37 Roberts, ap. cit. (note 5), p. 227.

38 Houghton, op. cit, (note 3}, p. 24.
39 I]Jicl., P 16.
40 A A Manten, ‘Development of European Scientific Iom_‘n&l Pu]:)}isl’ling before 1850, in

A, ] Meadows (Ld), Development of Scientific Pu}v}islming in Burope, E].selvier,
Amsterdam, 1980, pp. 1-22, at p. 13.
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A major change occurred on 4th November 1869, when the first issue of
Nature appeare(l. This was a weelely journai, that had been suggesﬁed Ly Norman
Lockyer (a young scientist and Fellow of the Royal Society) to Macmillans. It was
a general scientific ]'ournal, and the stated O}J}ects were to present to the general
pu}ahc the results of scientific work and discovery and ‘to urge the claims of
science to a more general recognition in education and &aﬂy life’ 41 The reason

this was a major change was because Nature was 2 commercial ;'ournaL not

associated with a learned society. The aims of the journal have changetl slighdy
over the past century, ‘after the second world war Nature's speed of pu])lication
became one of its clistinguishmg {catures and the quali'ty which gave scientists the
opportunity to be seen to be first in their fields to a world-wide en.1c].ic~>nce',‘1’2 and

Nature now holds the position of one of the wosld’s most prestigious scientific

jOLll'l'lELIS .

The concept of intellectual property has only (leveloped in the last 300
years, and ‘the conception of a single demonstrated result em]mclying new
knowledge, and ]Jelonging as property to ils author, came first in mathematics.’43
As this concept developed, mechanisms for protection of intellectual property were
require(l. The first devices were crude. Mathematics used a system where the
mathematician issued a statement of a mathematical pro]alem ('l:ha't hed had
solved). Later, a complicated system of anagrams was used. It operated with
scientists encrypting ‘the statement of an intended (liscovmy into an anagram to
disguise the original meaning’.‘LS This was then sent to a trustee aﬂowing the
scientist to spenol time esta]:]ishing certainty. There were difficulties with this

system as the anagrams were often vague, and the system supported a one-on-one

41 Houghton, op. cit. {note 3), p- 26.

42 1bid., p. 27.

43 Ravetz, gp. cit, (note 27), pp. 247-248.
44 Mathematicians were all ‘he’ then.

45 Kaufer et al,, gp. cit. (note 7}, p. 353.
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mode of interaction. It was also merely a system of claiming the property, not
necessarﬂy oﬂ:_ering a guarantee to the aut}lenticity of the result.40 At the end of
the seventeenth century ‘the learned jom‘nal was still far from }Jeing the accepte({
means for the announcing of discoveries.4T Tt was not until the middle of the
eighteenth century that certain journals came to rival the prestige of the book
markel, ‘aﬂowi_ng an author to establish virtual universal priority through journal

pul}hcation.’éj’s

The organisation of science consists of an exchange of social recognition
for information. This is described as ‘gift-giving” by Warren O. Hagstrom.49 The
process 1s such that the desire to obtain recognition induces scientists to pul)lish
their results, as ‘the acceplance by scientific journais of contributed manuscripts
establishes the donor’s status as a scientist.’0 The gif“t is the manuscript for
pu})hcation, and Ravetz refers to this as a piece of property. [t has unusual
quahﬁes in that the ‘property comies into existence only I)y Leing made available
for use .E:ty others’.51 The reward referred to here (the return giﬁ) is not financial
gain, but social status amongst peers.52 One of the internal systems of
acknowledgment in science is the practice of citations. The citation plays a vital
role in the property issue as ‘the citation thus represents a payment for use of the
material; the author of the originaI paper derives continuing eredit from this
evidence of the quality of his work’.53 Journals, therefore have come to represent a

woild wide community, where status and recognition can come from unknown

46 Ravetz, op. cit, (note 27), p. 240.

47 AR, Ha.u, The Scientific Revg_[uﬁon 1500-1800, Longmans, Great Britain, 1962, P-
203.

48 Kaufer, op cit. {note 7), p. 355.

49 W. O. Hagstrom, The Scientific Community, Basic Books, New Yok, 1965.

50 Ihid., p. 13.

51 Ravetz, op. git. {note 27), P 248,

52 As will be discussed in C}xap ter 3, the pulalicatious of a scientist also have a direct affect

on the allocation of grants and tenure, so the reward for pu])lication is in fact financial to
a certain extent, however the point laeing made here is how the journal is eritical to the

wurleings of the scientific community,

53 Ravetz, op. cit. {note 27), p. 247,
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scientists in another countlyy, in the form of a citation. They have become integral

to the reward structure of science.

One type ol ‘}ournal’ that was in use in the seventeenth and eig]rrteenﬂl
centuries was the prize essays, which are interesting as ’chey are a form of
;_)u]:)]jcaﬁon for which it is difficult to find counlerparts 'toclay. During the
eig}ﬂ:eeni:h century societies would pose questions requesting essays to be
submitted. Some of these were in competition and awards were offered EJy the
societies. This introduces the concept of {inancial reward for written work. As
these essays were prin‘cecl and there was the association of the granting of money,
it could be claimed that the conlp]ica'ted reward gystem involving grants and

tenure currently in place in modern science had its origins here.

In this Perio&, the current requiremnent for 01'igina]i'l:y and primary
puhhea’cion was far less rigid. In fact, ‘editors and puia]ishexs were exceedingly
casual about copying and reprinting articles from other periodicals, £requell’c1y
without i;uclica‘bing any source or indeed that Jl:hey were nol ]Deing printed for the
fixst time’.54 While de Solla Price claims that ‘scientific communication lay way
of the pulalishecl paper is and always has been a means of Se’d:ling priority conflicts
})y Clai;nsta,[zing’,SS this was neither the main 01igi11al intention nor use of
journals.50 It was not until the nineteenth and more particularly the twentieth
century, that ‘scientists [laegan] to frown upon the printing in mul'tiple places of
su]as’cantiaﬂy the same information.57 In addition, ‘multiple authorship, which is

considered an inéispensa]aie characteristic of the modern perioclicai, is by no

54 Kroniclz, op. cit. {note 1), p. 26.

65 D. de Solla Price, Little Science, Big Saience, Columbia University Press, USA, 1965,
p. 69.

Price ilnplies that the journal arose as a solution to the pro]}lem: "the scientific paper . . .

56

arise[s] out of the claim stalzing }Jroug}ﬂ: on ;Jy so much Dvcrlappiug endeavour.’

57 Manten, op..cit. (note 40), p. 9.
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means a constant among what can be regarded as genuine seventeenth and

eighteentlz century perioclicals’.ss

The gystem éeveloped in Germany, of a university based science, with
journals serving speciaijse& fields was ‘dominant in the later nineteenth century all
over the world of active research in science.’89 This is an example of a 1arge
change in the system of science and the same issues, of intellectual property and
guarantee of recognition, are ]Jeing explore& currenﬂy in relation to pu]alishing on
the Internet. This is connected to the issue of qua]ity control, which will be

discussed in depth in Chapter 3.

The developxnent of quality control in journals.

Quality con'trol, the process of refereeing and verify'mg work that is
submitted to a journal, is central to the debate surrounci'mg the introduction of
electronic }‘ournais. While fitmly entrenched in the scientific §ournals of %oday, it

has not always been of major importance. Baxdy papers that appeared in

Phﬂosop}lical Transactions did not un&ergo a formal refereeing process. However
since the puMished papers had been subject to critical serutiny duxing presentlation

at meetings, their sufssequen’c pul)lication gave them au'thority. 60

The Roya] Society was aware that ‘“to retain the conlidence of scientists
they ces [neeéecl to| arrange for the critical si_{ting of materials which in effect
[carried] the imprimatur of the Society’.6! This reflected the growing need for
scientists to have their work recognised through pul:rlication in forms valued Ly

other members of the emerging scientific society. The process 'proviciecl an

58 Kronick, op. cit, (note 1), p. 21.

59 Ravetz, pp. cit. {nole 27), p- 251,

60 D. Linclsey, The Scientific Publi
Francisco, 1978, p. 9.

01 R. K. Merton, The Sociology of Science, theoretical and empirical investigation,
University of Chicago Press, Chicago, 1973, p. 468.

gienge, Iossey-Bass, San

page 15



arrangement ’chrough which members of the scientific community could affect
editorial practices. . . [and the j ournal] gave a more institutional form for the

application of standards of scientific work. 62

The rise of the scientific journal affected the character of scientific
corresponclencc, which became prixnarily a medium of informal comumunication,
‘it continued to be used {Tequen'tly. . . to invite other research workers to repeal a
given experiment and to report back their results.’63 This acted as a form of

quali'l.'y control, but not an institational one.

The journal had become the accepted means of communication by the
middle of the eigh’seen‘th century. One of the roles the journal had ]Jy this stage
was to act as ‘a forum for the continuous critical examination of scientific
hypotheses and theories”.04 This critical examination, however was not conducted
within a rigid well defined system. In 1832 Justus Lichig commenced an organic
chemis’cry pu]:dica‘iion, Aunnalen der chemie. As editor, Liel)ig was ‘a rigic},
authoritarian who felt it his rluiy to criticise the papers he publishecl in his journal
and he insisted that all ideas must be supporte({ lay empirical data and
experimental detail .65 This is the sort of practice we expect as a matter of course
today, but the necessity for insistence on this point in 1832, means that it was

not standard practice then.

The origin of the abstract journal

The abstract journal was deveiopeci in response to an i;nal)ﬂiiy to keep up
with the increasing literature. The Locly ol journal puh]ication was growing

rapidly, and there ‘accorc].ingly (].eve.ioped a need for a more methodical and

62 Thid., p. 469.

63 Manten, gp. cit, (note 40), p. 8.
b4 Houghton, op. cit, (note 3), p. 19.
66 Ihid, p.21.
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systematic apparatus to proviée bibliograyhic control of the journal literature' 66
Derek de Solla Price maintains that it was about 1830 that the situation had
become untena]sle, when about three hundred journals were in existence.®7 The
abstract journal was founded to deal with the crisis. While the original meaning of
the word was slightly different, an abstract was defined in 1949 by the
International Conference on Science A]Js’cracting as ‘a summary of a pubhcaﬁon
or article accompaniecl }JY an a.c[equate }Jibliographical description to enable the

publication or article to be traced.’68

Most early ahstract journals did not exist for very long, with more than
half of them not la.s’cing for longer than a year.ﬁg The first recognised abstract
journal was the Aufrichtige?, published in Germany in 1714. This was published
over three years with a total of two volumes of twelve issues each.”! [n comparison

to the advent of journals, abstract journa]s were much slower. Table 2 helow shows

the abstract journals issued between 1665 and 1790.

Table 2
Abstract journals issued 1665-1790 by subject and decade of origin.

16640~ 1670~ 1680- 1690- 1700- 1710- 1720- 1730- 1740~ 1750- 1760- 1790~ 1780- Total
69 i 89 99 09 19 29 39 49 59 69 75 90
General - - - 1 2 - 1 1 g 1 3 4 2 24
Medical - - - - - - - 1 - 4 1 7 - 13
Other -= ~ - - - - - - 1 1 2 5
Total -- - - 1 2 - 1 2 10 6 4 12 4 42

Source: Bruce M. Manzer, The Abstract Journal, 1790-1920, The Scarecrow Press, Metuchen,
N.J., 1977, p. 62.

06 B. M. Manzer, The Abstract Tournal, 1790-1920; origin, Jevefopmen’[ and ciiﬂ:usion,
Scarecrow Press, Metuchen, N. ., 1977, n. 1.
67 Price claims that this is the critical magnitude of journals, so the point at which the

aritical magnitu&e (300} of abstract journals was reached abstracts of abstracts became
necessary. This is discussed lf.tu in the next c}lap'ter. Price's discussion imp]ies that
abstract journals began in 1830. This differs from Manzer's version of the history of
abstract journa]s which puls the date of the first abstract journai at 1714 The reason for
this cliscrepancy could be a definition difference, however there is no Aispute that the
numbers of abstract journaEs increased signif’icanﬂy after 1830.

68 Manzer, op. cit, (note 60}, p. 2.

69 Manten, op. cit. (note 40), p. 16.
70 The complete title has 32 words in it, so {‘orgive me for using the shortened version.

71 Mangzer, gp. cit. (note 66}, p. 58.
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While it is important to mention abstracts in a discussion of the hisi:oqr of
journals, ’chey will be discussed fuﬂy in the next chapter that looks at alternatives

to the printed journal.

The developnlent of electronic journals

When &iscussing electronic journals, it is necessary to again define the
termin.ology. This thesis is concerned with electronic journals that appear on the
Internet. However, when locking at the history of electronic journals, it is
important to explore the electronic precursors to what we refer to to&ay as
electronic journals. In 1966 Simon Pasternack, in response to the burgeoning
growﬂl of journals, wrote of a method of control that "offers some hope of maieing
information storage and retrieval con’croﬂalﬁe, it} is the tremendous gmwl:h of
compmniter technology.’jz He pre-cmp’ced the current situation by stating that ‘it
seems to be feasible in the not too distant future to put whole articles into

computers to be printed out on demand’. 73

Eaﬂy discussion of the electronic jom’nal was a vesponse to the ‘serials
crisis’, and this will be discussed {uﬂy later in the text. One of the fivst attempls at
what we now consider to be an electronic ]'ournal was the Electronic Information
Exchange System at New Jersey Institute of Technology, where there was
available an electronic version of paper journ,als, an informal newsletter, an
unrefereed paper fair and an inquiry-response feature. 74 At that time {1983), the
options available were; on-line versions of prinf:eé journals, on-line access to raw

research data and abstracts, encyclopaeclias, and a journal database. The

12 8. Pasternack, ‘Is Journal Publication Obsolescent?’, Physics Today, May 1966, 19, 7P-
38-43, at p. 38.

B3 ihid, p.39.

14 S. W. Terrant, ‘PulJlis}amg Scientific 1'_n£0rma‘cion, tocfay. .. and tomorrow, g:hemigai
and Engineering News, Aprﬂ 1983, 61, pp. D1-58,
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advan'tages of the on-line facilities were stated as ‘currency. . . immediate access to
the full article. . . and the ai)ility to search the full text rather than only title words
and index terms’. 75 These cover advan%ages to the reader, but a(lvan’cages to the
pubhsher would be the a]ni]ii:y to ‘determine which articles people are reading. ..

and which items are ])eing accessed most £reqm:-n‘[:ly’.:-(6

Ann Oleerson, who has written extensively of the irn?ending inevi'tability
of electronic journals, states that there are two po‘cenﬁal versions of the electronic
journal. The first type is a conservative version, one that is merely an eleclronic
version of current paper journals, the main difference Leing that ‘it may be article
rather than issue based’ 77 The second, more radieai, version has many different
suggestec]. foxmats, Okerson states that ‘the idea is sproute& precisely when it is
veady, critiquecl via the ‘Net’ and put out immediately for wide examination or

“open peer commentary” .29 This is only one of the possibilities.
peiL p 34 y P

The electronic journal opens up possibﬂities that are so innovative it is
sometimes difficult to assimilate them with our current concept ol an academic
journal. To E)egin with, the requirement for page integrity, which allows
identification of articles within a journal, and quotes within an article will, it can

be argu.e&, become redundant. Henry Rzepa argues that

the “page” does not necessarily always serve the very best interests of
science. . .and does nothing to extend the concept of a journal into
somethi_ng more akin to a piece of e:{perimen'tal apparatus, to be used
alongsi&e other labora’cory equip1nent79

5 1hid, p. 54.
76 1id., p. 85.

17 A, Qleerson, ‘The electronic journai, What, Whence and Wlaen', The Puhh@Accegs
Computer Systems Review 2, 1991, 1, pp. 5-24. This effectively forms a separates
service,

78 hid., p. 9.

79 H. Rzepa, “The Future of Electronic Journals in Chemistry’, available electronicaﬂy by

izy‘pertext from The Chemistry Internet Guide at
h’ctp:/flii)ﬁii.fis}ier.su.oz.au/ Bramches/Chemistry/ CIGhtml {no page numl)ers)
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As well as cliscussing the page issue, this is an example of an innovative attitude
towards the }_)o‘cential place of journals in academic pursuits. Tf journals are
electronic , any citation o another joumal will be electronic, and that citation will
be able to be accessed at the click of the mouse I)u’l:ton, thus e]imina’cing the need
for page numbers as identification ‘hookmarks’. However, during the transition
perioé, as an author who is using both electronic and prinl:eé relerences for a
thesis that is pro&uced in paper form, I can safely say that having to count line
numbers in an electronic journal that has no ‘pages’ is time consuming and
3C_rus{:1~ating. This is another exampie of the difficulties that will be encountered in

the move to electronic journals.

Many of the issues that surrounded (and to a certain extent ](_orme&) the
pi‘in‘cec]. jounlajs, are having to he readdressed in relation to electronic journals. As
discussed eatlier in the chapter, the niche the early journaI occupied incorporate&
the benefit of the speed of newspapers and the intellectual standing of books. It is
inleresting, then, to note that one of the motivations given })y Bdwaxd Jennings in
his article ‘BJournal: An Account of the First Two Years' for creating his
electronic journal was a desire for ‘something less stodgy than the familiar pseuclo—
permanence of paper journals, but less quicle-triggered than the ]Jrig}ﬁ‘ snippets on
MegaByte University 80{MBU) and less scattered than the stream of observations

on HUMANIST" .81

One of the proposecl proceclures of Jennings’ electronic jom:nal Elournal,
An Blectronic Journal for Humanists8? related to ownexship and stated: ‘we will
do nothi_ng about copyrig}ﬂ:, permissions, ﬁrst—refusals, or other parapherna]ia of

intellectual possessiveness. We're operating in the domain of search, not re-
P P g

80 This was started lny Frank Kemp on BITNET in 1989.
8l E. M. }enuings, 'E]ourual An Account of the First Two Years', The Public Access
Computer Svstems Review, 1991, 2.{1), - 01-1 10, at p. a2,

82 1hid., 7. 98. It should be noted that the reason for the subtitle was due to a hurried

clecision, and i retrospect the name would have been different.
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search’. 83 This relates to their position of editors of a journal, not as contributors
to it. While this is in Ieeeping with the phﬂosophy of the Internet, it unjf‘ortuna’cely
clashes with ideas within the socioiogy of science 84 Chapter 3 will discuss this
issue. However, this policy does not mean that EJowrnal does not have a
re£ereei11g process, it uses a senior editor who ‘decides what to send out for review,

sifts the panel’s responses, and communicates consensus to the authors’.85

Conclusion

By stu&ying the histmy of journeds it 1s Possi]ale to place the clevelopmen’cs
of the electronic jounlal mto a constanﬂy changing and evolving domain, When
the postal service openecI up channels of communication, the journa.l was able to
deveiop. The equivalent is occurring now, as the Tnternet opens up ‘postal’ services
glol)aﬂy. Science now, as was then, is c}langing. Derek Price wrote in his book
Little Science, Big Science of the change to ‘big science’, which mainly occurred
in the first half of this century. In the latter half of the 20th century,
‘collaboratories’80 are possible with experiments being worked on jointly by people

who have never met,

In the 1660’s the journal filled a niche between books and newspapers,
lzeeping the benefits of the speed of newspapers and the auﬂwri’cy of books. Those
who hail the electronie journal as a necessary &evelopmeni: often use the slow
turnover time of having an article printed as an argument for the electronic
journai. Looleing at examples such as quality control, it becomes clear that many
of the features of modern printed }'ournals have taken some time to ({evelop. The
printed j ournal has evolved to reach its cunrent form and with the impending
threat of electronic joumals altering the status quo, there is an opportunity now to

assess the qualities of printed journals. The evolution can he regaréecl as hard-won

83 Hn'(}k, p. 96.

&4 It is also interesting to note that Jenning's article was copyrighted.
85 Jennings, op. cit. {(note 81}, p. 100,
86

Collaboratories is a new catch phrase to describe collaborations of laboratories.
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wisdom, or as irrelevant cultural I)aggage. Itis Meely to be a mixture of both.
While the electronic journal will be able to speed turnover and address other
current pro}ﬁems, whether the criterion of quality control is able to be (or needs to

Le) met is one of the main issues addressed ]Jy this thesis.
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CHAPTER 2

WHAT'S SO SPECIAL ABOUT ELECTRONIC JOURNALS?
PREVIOUS ATTEMPTS TO SOLVE PROBLEMS WITH THE
BURGEONING SUPPLY OF JOURNALS.

When journals were first produced in the seventeenth century, %hey
served the purpose of aﬂowing a 1arger number of scientists than simply
those a‘ci—ending meetings of scientific societies to gain access to the
information l)eing presentecl there. Over the next Eﬂy years, journals
became more pro]iﬁc as more scientific societies were £ounded, and science
became a profession rather than a pastime. In 1714, the first abgtract
jom‘nal appeareé, a journal that contained only condensed versions of the
ﬁndings of the scientists. This was the first }Jibhographic attempl to present
scientilic infoxmation in a form other than the scientific paper. By 1830,
the number of journals in existence made it difficult to ‘lzeep up’ with the
literature. The abstract journai from this point: })egan to grow along the

same exponential path that journals had been following. In 1869, Nature,

the first commercial scientific journal ]Jegan, and this and others that
followed, added further to the supply of scientific information. One of the
major problems facing scientists, pub!jshers and librarians ‘today is hoth the
increasing number and increasing cost of scientific periodicals.l The
electronic journal is being hailed by those who support its implementation as
a solution to these proinlems. However, this is not the first attempt in
history to find a solution, and this chapter will look both at the problems
involved with the system, and the previous attemipts to control the
information that have heen made. Many of the proposed solutions to the
prol)lems, while seeming rational and realis’cic, have not survived over the

long term. Often the reason for this is institutionalised practice. Where

The use of the expressions ‘scientific periodicals’ and ‘scientific journals’ will he
uEBC]. interchangeﬂ])iy ‘L}lro‘ﬂghollt {llis ‘VOI.‘I@.
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does the electronic joumal fit into this picture? And is it a veal soiution, or

simply one in a long line of attempts to solve a possiMyf unsolvable pro].)lem?
Recognising pro]olems with printed journals

The scientific periodical pel{orms several functions. Ostensil)ly it
exisls as a means of communicating scientific ideas to a wider scientific
communily than the one a scientist is in divect contact with. In addition to
this it serves as a vehicle for the formal recognition of worlz, and is thus
implicated in the process of assessing a scientist for promotion or grant
allocation. There are now and have been for some time, recognised
deliciencies in the scientific periodical as a means of communicating
scientific information. Sir William Bragg, in his presidential address to the
Royal Society in 1938, outlined the problems as he saw them then. In
1957 it was suggested to Unesco? that a long term study of the whole
problem . . . be commissioned.’3 In 1960 a preliminary report was published
detailing the findings of this study. The problems of 1938 and 1960 still

exist, and it is worth noting them, to place the current situation in context.

The main argument Leing used for the introduction of electronic
journals is the need to speed up pu])lication time and to lower costs of
journals. An equauy important argument is the necessity of stemming the
HiCreasig tide of joumal isgues ﬁﬂing libraries. These are not new pro]alems.

Bragg stated back in 1938 that ‘the very great increase in the output of the

vesults of research . . . [means there is] correspondingiy more to be
2 While UN.E.S8.C.QO.is an acronym, the publication in which the paper appears
P paper app
{see l)elow) and suI)sequeut relerences to it use Unesco as 2 word in its own rigllt,
which [ will do here.

3 R. H. PI’IBIPB and J. P. Herlin, ‘Alternatives to the Scientific Perioclical’, Unesco
Bulletin for Libraries, March/April 1960, XIV.(2), pp. 61-75, at p- 6L
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pu]alished, and, at the same time, pui)lication costs have increased’ .4 These
sentiments were restated in 1960, where the point was made that the
ncreasing number of papers had resulted in a scattering of papers maleing it
difficult for scientists to leeep informed of new &evelopments, and for
libraries to cover a field comple’ceiy. The hig]n cost of jom’nals has made it
difficult for libraries and ajastrac’cing services to maintain a COn’lplete

coverage of any field.

The time it curren'tly takes between a paper’s submission to a journal
and its subsequen‘c pu]alicat‘ion is unsatisfactory from the point of prompt
dissemination of information. It takes about twelve to eighteen months to
have a paper pul)lishec{, while ‘under half a year is “fast track”.’8 This
however, is nol a new pro]alem. Bragg mentions it, and one of the reasons
the Unesco paper was commissioned was ‘a committee for the American
Association for the Advancement of Science. . [hacl] xeportecl delays of one
year from the time of acceptance of a paper to its appearance in prinl.’0 It is
evident that any atternpts in the past to resolve the situation have nol met

with success.

Because of the increasing number of joumals, for some time there
have heen restrictions on the length of articles. This has posad another
pxoblem because ‘necessary data, illustrations, and ]Jaclzgrouné information
must be omitted.’? Ocﬂyzlzo notes that a defect in the scientific paper is

‘the empl'xasis on I)revity that was encouragecl 1’)}7 an expensive system of

4 Sir W. Bragg, ‘Address of the President of the Royal Society', Science, 23
Deceml}er 1938, Sﬁ, pp. 579~583, at p. 580.

5 A, Okerson, The Electronic ]ournal: ‘What, Whence and When?’, The Publi

Access Computer Systems Review , 1991, 2 (1), pp. 5-24, at p. 7.
Phelps, op. cit. (note 3), p 61.

7 1hid., p 62.
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limited capacity’.8 This, he argues has resulted in ‘exposition that is often
hard 1o follow, especially by non-experts’.9 Bragg spoke of this in his 1938
address, stating that ‘such writings make dull and difficult reacling for the
great majority of those who are interested in scientific &iscovexy.’w Varying
proposals have been put [orward to resolve this situation, but again, the

pro]alem remains, and to date no satisfacf:ory solution has been found.

From a user’s perspective, the continuaﬂy increasing number of
articles publisheci ina continuaﬂy increasing number of journals makes
ﬁnding a particu.lar article difficult and expensive. Libraries are taleing the
1'esp0nsi]:>iliiy of orclering the information into a useable form, but libraries
are worlzing within restricted budgets, and no one li})rary has either the
resources or the shelf space o have a complete collection of scientific

periodicals.

The current system has pro}alems that are not new. The reason for
an increasing awareness of the situation is that the situation is
compounéling ata rapicl rate. There are calls that some‘shing must be done
now, before the system coﬂapses under the weight of so many journa.ls. This,
however, is not the first time the situation has been considered close to crisis

point. So what has been suggestecl in the past, and why hasn'’t it worked?

There are two lypes of solution to the proMemS outlined here. Bach
proposal is either a suppiement to the curvent prin'l:eci journal system or a
substitute for it. The supplementa} approac}l simply makes the information

casier 1o relrieve and has greatest impact upon the role of libraries in the

8 A M. Ocﬂyzleo, “Tragic loss or gocé riddance? The impending demise of
traditional sc}loiarly joumals, available on amo@research.att.com, 30 December
1993, pp.1-20, at p. 18,

9 1hid., p. 18.

10 Bragg, op. ¢it. (note 4), p. 581.
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scientific system. T he methods that lean towards substitution ave more
complex in their implementation. The current system of science relies on
the pri_n{:ecl journal, and any major c}.xange to the printed journal would have
implications far beyond the dissemination of information. This aspect of the

proﬂem is examined in Chapter 3.

The proposals for journal improvement or substitution fall Lroacﬁy
into three main catedories: methods of managing the infornlation; reducing
the number of journals in existence; and pul)lication u’ti_lising new types of

media.

Managing the information explosion (a) Separates

Over the last 300 years the scientific literature has been increasing
in volume at an exponential rate.!! This has put pressure on libraries to
create systems aﬂowing casier search and retrieval. Toclay, a large percentage
of ini'er]ilaraly loans consist of copies of smgie papers. 1o give an idea of the
magnitude of this situation, Ann Okerson stated that in 1991, ‘of the 1.5
million items supplieci to each other [lay her meml)er—libraries] ...an
estimated two-thirds consisted of single copies of articles’.12 This movement
towards issuing articles separateiy instead of bound in a journal had its

origing neau:ly seventy years ago.

The idea of elimination of the periodical began in 1926 with a
suggestion by J. F. Pownall that §ournals should be published as collections

of separates, easily divisible by libraries for groupings by subject.’13 Tn

11 D. de Solla Price, Svience ginge Babylon, Yale University Press, New Haven,
1978, p. 165.

12 This was quoted at a conference on scholariy communication held at University of
C]ﬂicago in 1992, and su}saequen’ciy written up l)y: Iohn Maddos, ‘Electronic
journais have a futwre’, Nature, 16 Aprﬁ 1992, 356, p. 559.

13 Phelps, ep. cit. (note 3), p. 62.
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general, proposals for some form of separates service have required the
establishment of a centralised pul}lishing service. One of the eadiest such
plans was proposed in 193914 by Watson Davis. He suggested the
establishment of a Scientific Information Institute which would take over
all the existing media of publication. Papers would be submitted to the
cenire and after refereeing would be preparecl in a format auowing
cluplica-tion. Summaries would be Pu}ﬁisl’zed in weelely or montMy journals

in discrete fields. Scientists could then order papers 'they wished to see in

{ull from the centre.18

This plan has been used as the basis for other sugges’cecl changes to
the system. In 1966 an article in Physics Today described a project taken
on by the Committee on Scientific and Technical Information (COSATI)
in the White House Office of Science and Technology which would
embrace all government agencies dealing with scientific and technical
information and the scientific societies and their journals.16 The goal was to
promote grealer eﬁioiency, but the article describes the situation as an
unintended %alzeover, and that it could result in ‘the most valuable features
of the exisling systems [being] destroyed.’17 This is the real ideological
&iﬂiculty with having a centralised system. Under such a system all control
over what is and is not considered to he of scientific value would be in the
hands of one organisation. Those maleing the decisions would not
necessan'ly be scientists (there would need to be an enormous bureaucracy),
and there would be no organisation to turn to if clisaga:eement was lelt about

a decision.

14 Ihid., p. 64, This pmposal wag first put forward as a mimeograp}zed circular in

1933, and formally published in 1939,
18 Ihid,, p. 64.
16

S. Pasternack, ‘Is Journal Publication Obsolescent?’, Physics Today, May 1966,
19, pp. 38-43, at p. 30.
17 1hid, p. 39
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A slightly different proposal in 1948 was to reform scientific
pula]ica*l:ions }JY federating societies, s-t:andardising joumal sizes, distribution
of preprints to all members of federated sacieties and clear demarcation of
each field of science.18 There are several other proposals outlined in the
Unesco paper which cover the remainder of the 1940’s and all the 1950,
but as they are in the same vein, it is not necessary to examine them in
detail. Looleing at these proposals, it hecomes clear that there has been
wiclesprea& and longs‘cand'mg support for the movement of journal
pu]ﬂication to a central body or bodies. Support for the centralised system

was received from the USSR {not surprisingly) and Great Britain. 19

There are several ways of approachi_ng the guestion of why the
centralised system was never i_rnplemented. First it is necessary to take into
consideration the structures in place that would be affected l)y such a huge
upheaval. There are many people and companies who currently rely on the
scientific pu])lication systern for their livelihood. Their resistance to change
is discussed in the ‘Forces at Play’ chapter below. Another major reason is
the logistics of implemen-tation. As the Unesco report stated, the co-
operation required to put the proposal into effect would be impossible in one
country, much less internationa]ly. There would still remain large
difficulties with classification within libraries to ensure that scientists were
exposed to all available literature within their field. How much the
icleological OI)j ections have been taken into consideration, and how much

the Cold War attitudes towards the USSR were a factor can only be

Specula‘ked upon.

Another approach to the question is to look at the impact on the

user. These impacts tend to be ergonomnic in relation to the use of scientific

18 Propoaal 1)y N W Pizie, outlined in Phe]?s, op. cit., (note 3, p. 65.
19 Phelps, op. ¢it. {note 3}, pp. 64-65,
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papers Ly scientists. There are two different uses of scientific papers Ly
scientisls, ‘practicing [scienlists| would welcome synopses as quicle and
convenient methods of access to information, while researchers . . . [11eec1]
access to the complete texts’ 20 The rescarchers Jike to be able to see actual
issues, or at Jeast to scan the print-form contents, of a selection of
journals.”21 One of the problems with the centralised system is that it
would not allow the ‘casual reading or Lrowsing Pchat] 18 important to
scientists”.22 Given this consideration and the others outlined above, the

gubhcati011 of separates has not been a via]Jle solution to the pxo]alem.

Managing the information explosion (b) Bibliog’raphic

control

While the use of separates was untenable as a solution in 1960, the
problem remained and still exists. By 1980, established methods were in use
for control of the information explosion. These methods were (an(l still are)
Secondary publications that do not 'threaten, but supplement the prin'ted
journal system, and allow for easier perusal of the literature. They fall into
{our main categories: pu]:]ications listing the titles of papers; alnstracting;
separate synopses; and review series. Of the four, a]astracting is the Iongest

standing, and will be dealt with in the most detail.

There are many pu])]ica’cions available that list the titles of papers,
and have author and subject indices.23 One of the most prominent of these

is Current Contents. This is a service that is procluce& weelaly, in the form

20 A. B. Piternick, ‘Attemp’cs to Find Altematives to the Scientific Journal: A Brief

Review', The Jowrneal of Academic ,i}n'arianslaig, 1989, 15 (8}, pp.260-260, at p.
262.

21 md,, p. 264.

22 P}lGiPS, ap. cit., (::Lote 3), D 68,

23 B. H. Waksman, ‘Information Overload in Immunology: Possible Solutions to
the Problem of Excessive Publication’, The lournal of Immunology, March 1980,
124 pp.1009-1015, at p. 1012.
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of a small book. (It is also available electronicaﬂy.) Current Contents is
Lroacﬁy broken up into categories, such as: Social and Behavioural
Sciences; Life Sciences; Physical, Chemical and Barth Sciences;
Agn'culture, Bio}ogy and Environmental Sciences; Clinical Meclicine;
Engineering, Computing and Technology; and Arts and Humanities. The
booklets are further subdivided into &isciplines, and each of the journals that
were Pui)lishecl in the preceding week in that &iscipline are ]iste(l%, with the
titles of the articles in the journal. Tt is a method to keep on top of the huge

number of j owrnal and book articles pul)]ishecl each year.

In 1961, the Chemical Abstracts Service (CAS) ‘produced its first

compu’cer—processe& pul}lication, Chemical Titles, a table-of-contents service

that featured a keyword-in-context index.’25 This has expanded now into a
massive indexing system, with the most recent Volume (‘t}le twelfth
collective iﬂdex), for 1987-1991 containing 115 }_.'Ja,yd:s.z6

Synopses (in different forms) have been in existence for many years,
In a synopsis system full length papers are summarised in one or two pages.
They are ‘intended to be concise and informative &escriptions of the
work’2Z, and are refereed. Bragg spoke of fellows welcoming the ‘recent plan
of pu]}]ishing summaries of papers as an appen&ix to the Proceeclings as
soon as the papers [were] received, publication of the papers themselves
being deferred until approval [had] been given in the usual way.' 28 This was

suggeste& both to reduce the time it takes to pu]:lisl-z a discovery, and as a

24 Current Conlents processes all journal issues within two weeks of their pui)lication.

25 8. W. Terrant, ‘Publishing scientific information today...and tomorrow’,
Chemical Fngineering News, 25 April 1983, 61, pp. 51-58, at p. 57.

26 These parts are broken into; Authors (17), Formulas (19), Chemical Substances
(51), General Subjects (23), Patents (3), and Index Guide (2). The volumes are so
Proliﬁc in number that they do not fit into the numbered shelving , and occupy
independent shelvmg in the UNSW 15_1)1‘511"'\;.

27 Al Singleton, 'Pul}lishing at the Crossxoat}s?', p}wsigs Buﬂetin, 1976, 24, Pp.
399.403, at P- 403,

28 Bragg, op. cil. {note 4), p. 582,
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solution to the pro]alem of papers ]:)eing uniﬁteuigi}ole to the majority of the
scientific audience due to increased speciahsa’cion. In relation to this last
point, the summary ‘becomes literature, ’chough the paper itself may be no

more than a record.”?? Some societies only puuish synopses, an examp]e

being the Journal of Chemical Rescarch, with the full articles available on

request in microfiche form.30 This has the advan'tage of 1OWe1'ing costs,

Review series are ‘what people mainly reaé, as distinguished {rom the
gcanning of abstracts.3t There axe three categories of review series, personal
reviews (of one scientist and his or her coﬂa]aora‘cors) , broad and detailed
sclmlarly reviews and brief analyﬁcal reviews (which take the form of

editorials or commentaries in jourﬂa}s).

As stated in the last chap'l:er, an abstract is a stmmary of an article
which has sufficient Lij:']iogmphic reference to enable the article to be

located. An abstract journal is

a form of serial bil)liography in which . . . Perioc{ica] articles
Pu])lis}lec{ elsewhere are summarised and accompanietl ]Jy a&equate
]oi_bhographic description to enable the original pulalication to be
traced.32

The first abstract journal appeared in 1714, but it was early in the
nineteenth century that ‘]Jurgeoning sc}lolarship. . resulted in a shift of
emphasis . . .[to journal] publication as scholars sought both to establish
priority and keep abreast of their fields.33 The volume of journal
Pu])lioation Legan to increase at a greatly accelerated rate, and there

developed a need ‘for a more methodical and systematic apparatus to provicle

29 I]Ji({., P 582,
30 Walsman, op, cit., (note 23}, p. 1012,
31 1hid., p. 1013, original emphasis.

32 B. M. Manzer, T}te Aigh:aci ]ournaf, ]79{2—} 920 Origin, Deve]gpmen‘c an(l

Diffusion, Scarecrow Press, Metuchen, N.J., 1977, -3
33 ]I)icl., . 6.
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Eil)liograplﬁc control of the journal literature”.3% Abstract ;'ournals })egan to

increase in num})er.

The abstract journal was an atlempt lo meet both the problem of
current awareness and of retrospeclive Coverage.35 The ability of the
abstract to fulfil both of these functions has lessened cluring the last 250
years. Price observes that from 1830, the numbers of abstract journals

Legan to increase at the game expanential rate that scientific journals were

enjoying. (See Grapll 2)
Graph 2

Number of }'ournazs founded (not surviving) as a function of

date. (The two uppermost points are taken from a slig}ltly di{:‘ferentiy hased

list.)

Numbaer of Journals

Source: Derek de Sella Price, Science Since Ba])y]cm, Yale Uuivcr&i‘ly Press, New

Haven, 1975, P- 166,

Price maintains that by ‘1950 we reached a point at which the size of the

population of abstract joumals had attained the critical mag‘nitude of about

34 I})i(i,, P 7.
35 Uji({., p- 7.
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three hunéred'%, and thus a new form of bﬂ)liographic control was required
for the abstract journals. Manzer notes that in the perio& covered ]Jy his
study (1790-1920) as the primary, and subsequently the abstract literature
increased, ‘further layers of hi].)liographic control were required’.37 While
abstract journals were able to Proxdcle temporary relief from the waves of

1i’tera’cure, they eventua.liy hecame part of the flood.

An abstract is approxixnately 200 words long, and summarises the
main arguments of the article and the conclusions. The task of the
abstractor is to ‘vonvey what the author himself has dome, why he has done
it, and Ly what steps he has reached his conclusions, together with these
conclusions’ 38 Tt takes 1onger to read abstracts than scan titles, but
increasingly 'tiley are being used as the primary source of information, as ‘it

eliminates the need to keep the reference and find the oviginal article’.39

One innovation that has remained addresses the prol)lem of speecl of
Pul)lication, where timeiy announcement of results is 1necessary. This is the
establishment of ‘letters journals’ in the 1950’s and 1960’s which permit
‘rapicl prehminary reporting of ﬁndings which would later be described at
length through formal publication in traditional journals’ .40 Tt appears that
these jouxnals have become an alternative outlet for Pu}:nlicafion, but remain
in publication.41 The February 1972 editorial in Physical Review Letters
(the first of this kind of journal) pointed out that despite the fact that ‘the

Letter format was never meant to he considered a comple’ce scientific

36

37 Manzer, gp. cit, {note 32), p. 7.

38 B. Houghton, Scientific Periodicals; their historica! development, characteristics
gn& ggntrgl, Clive Bingley, Lon&{)n, 1975, P 68,

39 Waksman, op. cit,, {note 23), p. 1012.

Price, gp. cit, (note 11}, p. 167.

40 Piternick, op. eit., {note 20}, p. 265.
41 At least until 1989, when Piternick’s article was written.
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comniunication . . . . far too few letters are followed }Jy detailed Articles.’s2
This could be due to the fast turnover of information within Physics. The
half-life*3 of physics articles is 4.6 years** (see Graph 3 below). The formal
communication system, as discussed earlier, could take up to a year and a
hall to have an article printecl, which is one third of the half life of the
information. It is not suzrprising that physicists have taken to publication in

faster, more informal formats such as letters jom‘nais and electronic

prepul)lication (which is discussed later in this work).

Graph 3

Obsolescence graph for the }'ournal literature of physics.

= half hfe

CUMULATIVE VOLUME OF ACTIVE LITERATLRE

i i i 49 5
YEARS

Scientilic ncriodica's; their historical c]eve]opment sharacteristics

Source: B. Houghton,

and control, Clive Bingiey, Lonc}ou, 1975, P- 108.

42 5. A Gouclsn']ii, editorial,_Physical Review Letters, 7 Fe])ruary 1972, 28 (&), p.
331.

43 An article will only be read a certain number of times belore the information
becomes obsolete. This covers & certain pcriod of time i;legem!iug on the c]iscipline.
The half life is the time taken for half of the total number of times the article will
be rcad, to he read. ‘Hard sciences such as Pllysica have much shorter half lives
t]mn ‘soﬂer’ gciences such as socioiog}n

44 D W, King, D. D. McDonald and N. K. Roc]ercr, Scientific I()L]!‘l1ﬂ]§ in the
United States, Hutchinson Rogs, Siromisl)urg, Pcrmsyl\rania, 1981, P 172,
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Restricting the numbers of journals

A diffevent approach to aueviaﬁng the serials crisisds is to restrict the
number of }:ournals that exist. The suggestions outlined in the Unesco
report were for scientific societies to make an active effort towards this en({,
private organisations discontinuiﬂg their journals to allow scientists to
‘publish in recognised journals likely to be abstracted’, 46 and scientists
agreeing to publish only in recognised journals. In an article written in
1989, Anne Piternick quotes the National Enguiry (USA) into scholady
communication, as stating ‘further net growﬂl in the number of scilolaﬂy
journals [should] be &iscouraged. .. Ly a continuing scrutiny of the
usefulness and quah{y of existing journals as well as those that are
proposed’ 47 This approach o]avlously has not worked, however, as there are

i:oclay more journals than ever.

The reasons for scientists not restricting their choice of puMication
submissions is the ‘pu]:lish or perish’ reality of the scientific wold. Journals
serve two main functions for scientists, to disseminate m{ormailon, and
to provide a formal record of their work which allows assessment of their
work for promotion, grant allocation, and other reward processes. In theory
it would be ideal that all scientists could pul)lish in high}y respec’ced journals,
but there are more scientists than there is available article space each year,
so scientists turn to less presigious journais simply in order to be publishecl.
This means the proposal to eliminate these journals will not he fulfilled,

purely as a result of numbers.

46 ‘Serials crisis’ is a term used to desoribe the information e*cplosmn Itis expfamed
in detalj m Cl‘naptm N

46 Phelps, ap. cit. (note 3) p. 63.

47

: : Enquiry, Johns Hopkins

Umvmszty Press, BaImeLe, MD, 1979 p- 22, quoted in Piternick, op. cit, (note
20), p. 265,

48 Although this is less important now with the increased use of informal methods of

communication such as preprints and electronio mail,
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Publication utilising alternative media

Suggestions that use alternative media have included proposals for
special radio or television stations for }Jmaclcasting science reports,
distribution of reports on tape recordings and pu])lica-tion on microcards and
microfilm. These methods are interesting because 'L'hey veflect a continuing
eagerness to incorporate the latest media technology into the scientific
system. The use of the Internet as a means of dissemina’cing scientific
information can be seen as another episocle in this his’cory‘ Therefore it is
worth exploring the success or failure of these methods in order to anticipate

difficulties which the introduction of electronic joui‘nals may face.

Piternick has expiored several alternatives to the print }ournal and
discusses why they have not been successful. Often the reason has simply
been ergonomic. There appears to be a reluctance to move to a compietely
new system because ‘most peopfe [place] a greater value on retaining their
a]m_]_lby 1o select for themselves what they should read than on reciucing the
volume ol material they [are] forced Lo read’.49 The reaction to publishing
articles in microcard format (\Vhezre the print is very small and the user is
provided with a special ‘reader’) was ‘not popular, [and] members “expressed
a preference for hard copy”.’80 Microfiches had similar problems: ‘most
authors didn’t want to write for microfiche, and most readers didn’t want to
read articles in that format’ 51 Miniprint was an attempt to control the size
of scientific journals, by re&ucing the point size of the type, and agdain this

was abandoned on the basis that not enough authors considered miniprints

49 Piternick, gp. cit., {note 20), p. 202,
50 ﬂ)iﬂl., p- 262,

51 H. R. Gould, ‘GSA-A Legacy and a New Era’, Geological Sodiety of America

Bulletin, January 1982, 93, p. 2, quoted in Piternick, op. cit, (note 20), p- 262,
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“to be an accep%a]ale solution for countering rising Pufaiication costs’.52
Looleing at these few examples it becomes clear that any alteration to the
Pu}a]ication syslem of science must take into consideration the ergonomic
use of the p):oPosecl form Ly scientists. The situation surrounding the
introduction of electronic journals is summed up ]Jy Martyn Ray, ‘People
will on}y use electronic communication if it 1s quicla, casy, and can replace
tedious manual labour, otherwise papex (ané pen) is the medium of
choice.”83 This must be considered in relation to electronic joumals, and the
ergononiic issue will be discussed as part of Chap’cer 4 and is looked at in

the results of the empirical study in Chapter 5.

One of the difficulties of incorporaling new media technologies into
the journal puMication system is the speed with which tec}mology
progresses. What may seen groundbrealeing at the time is often obsolete
within ten years. Houghton in his 1975 book discusses the introduction of
journals pul)iishe({ in microfiche, and explains the problems of antipathy of
the user in relation to the technical shortcommgs of the 35mm reader.

However, Le gtates,

[since] the advent of cassette-loaded 16mm film with motorised
reader printers in which it is no longer necessary to thread the film
through the machine [I], there has heen a more ready acceptance of

microfilm as a medium of journal access, 54
Apart from the fact it underlines the ergonomic issue, that passage also
demonstrates technology obsolescence (the move from 35mm to 16mm
microfiche). What is the point of embarking on a subscription to a journal
i a new technologicai form if the means ].';y which it is able to be accessed

will no Ionger he available in a few years? This is an area that is relevant to

52 Piternick, op. cit., (note 20), p. 263.

63 M. Ray, ‘Blectronic Communications and the Internet’, Chemical Engineering in
A ustra}ia, Iune 1995, 20, Pp- 7-12, at p. 9,

54 Houg}lton, op. cit. (note 38), pp. 44-45,
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the introduction of electronic j ournals. While computers are more than
1ilzely a permanent addition to our kives, the Internet is not necessarﬂy 80,

and nor are the proLocols55 that are Curreni'ly l)eing used on it

One tec}mology that has profouncﬂy affected the way academics use
journa]s is the introduction of the pl‘lotocopier, This is a very clear example
of Langdon Winner's statement that ‘technologies are not merely aids to
human aclivily, but also powerﬂd forces acling to reshape that activity and
its meaning. %0 A study was done in 1977 Jooking at scientific journals in
the United States. Surveying the form’ of the articles read by scientists, it
was found that 83% were the actual issue and 11% were photocopies (the
remainder consisting of reprints, preprints and 111icro£iche).57 This shows a
high clepenclence on photocopying as a means of o})taining articles. The

results splil into field of science are below in Table 3.

Table 3

Forms of articles read, by field of science, 1977 {in percent)

Actual

Field of Sclence Issue Reprint ~ Preprint  Photocopy Other
Physical Sclences 96 1 2 :
Mathematics &1 1 7 31

Computer Sciences 87 a 32 H 2
Envircnmental Sciences 79 19 * H #
Engineering a3 a “ 17

Life Sciences az 8 2 10
Psychology a0 N 10

Social Sciences a1 3] * 10 3
Qther Sciences 95 3 2

All Fields a3 2 3 12 N

*Less than 0.005.

Source: D. W. King, D. D. McDonald and N. K. Roderer, Scientilic Journals i the

United States, Hutchinson Ross, Stroudslmrg, Pennayﬁvania, 1681, p- 167.

There is a strong usage of photocopies by Mathematicians. King, et al. do

not speculate as Lo the reason for this.

55 The computer languages written that a]low, for example, i‘ransferring files on the
Internet, or accessing information tllrotigil ily]mricxt.

56 1. Winnes, ‘Teclmologies as forms of life’, in, L. Winner (ed.), The Whale and
the Reactor, University of Chicago Press Chicago, 1986, pp. 3-19, at p. 6.

King, gp.git, [note 42), p. 173
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Photocopiers are a doulyle-eclge& sword to pul)]is]ae:fs. While ’chey
pose a very real threat to enforceable copyrigh’c, ‘it is a well known fact that
in the 1980’s publishers were severely damaged by photocopying, 88 it is
possi}ole to axgue that the continued clepen(lence of academics on printecl
jouxnals is due to their avaﬂability to pho’cocopies. The phenomenal growt}l
of Pho’tocopying that took place under the label of mterlﬂomry lemling , was a
worldwide phenomeno11.59 This has allowed academics and students to use
articles from journa]s without having to pay ever increasing sulascriptions
(partly due to photocopying). Whether the continued clependence on printed
journals would have occurred without }_)hotocopying is impossi]ale to

estaln]ish, but the impact of photocopyﬁng cannot be understated.

Is the electronic ioumal going to be any more successful?

The electronic joumai has the aclvantage over other attempts to deal
with the serials crisis in that it addresses almost all of the pro])lems outlined
earlier in this chapter. Increased Spee(i of pui)lication, lowered cost of
pubhcation, efficient storage and retr.ieval, and a reduction in the amount of
paper I)eing consumed are all achievable 'through electronic pul)]ica’cion. In
addition, it allows complete pu])lica'ltion of results without restrictions on
length of ar%icles, a feature that has not been realised with a})stracting,
microforms and the like. The problems with electronic journals as an
alternative to printed ]'ournafs tend to fall into two categories, First there is
concern that qna]i‘cy control will be lowered with the change. This concern is

discussed in the next chapter. Secondly the issue of ergonomics must be

58 7. L. von Hagen, “The Electronic IDulﬂal Is the Future with Us?, Australian &

i ibrari ip, 1992, 3 (2}, pp. 3-30, at p. 6.
59 D, SC]IE[HCIEL, hlec’cmmc Pul)lenng of Professional Articles: Attitudes of
Academics and ]mpllcahons for the Sclmlarly Communication Inr.lustry ' Eournal
for the American Society for Information Seience, 1994, 45(2), pp. 23-100, at p.
81,
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addressed, as this has been a majoxr Problem with many of the other

technologicaﬂy-current a‘ctempted alternatives in the past.

Piternick describes many of the past attempts to reduce the costs of
producing journals, and concludes that none of the attempts have ‘had a
major impact on the scientific jowrnal system as a whole. 60 In her
discussion of electronic journals, which were in their in£ancy at the time of
the ar{:ic]e, she describes issues such as computer iﬂi’ceracy, lack of user
friencﬂy software, lack of equipment, lack of computer {uncli_ng and pro]alems
with standardisation. Many of these prolnlems have since been ad&ressad,
with computer i_ﬁiteracy l)eing the most relevant pro]alem ’coday. In the
Electronic Information Exohange System (EIS) project in the USA and
the Birmingham and Loughborough Electronic Network Deveiopmen't
(BLEND) project in the UK, ‘informal exchanges between participants were

the most successful parts of the projects.’61

A switch to electronic journals would reguire a fundamental change
in the way scientisls browse, search for and use pubhs}led information.
Electronic pu]::]js}ling allows for much more than an alternative to printecl
pul)lica'tion. It can be instantaneous and interactive in a way that prin’ced
pu])]ica‘tion will never be. However, these c]rlanges must be made with two
major design pro]alems solved, ‘the first is to allow human, not computer
recognition to make the optimal ‘connections’ with the literature and the
second is to suppork the scholars’ reading S'L'yles and visual comfort’.62 If this
is not clone, users will ‘refuse to accept the system, and their behaviours

[W‘J_B] range from sabo-ta.ge of the system to simply not using it.’63

60 Piternick, op. cit. (note 20), p. 260.

61 1hid, p. 264.

62 J. Olsen, Elegtronic Journal Literature, Implications For Scholars, Mecklermedia,
Westport CT, 1994, ». 4,

63 Ihid, p. 29.
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The computer system will have to accommodate the ways in which
users interact with the li‘terature, which tends to be idiosyncratic. Browsing
is not preme({ita’ced, nor does it follow a rational pattern. The problem with
reacling s-tyles and visual comfort is the concern about eyestrain and
headaches resulting from sitting in front of a computer sereen for hours.
This was noted ]Jy a chemist in the empiﬁcal stucly, “I'ime is needed to stucly
and digest apart {rom the threat of eye strain and the 1011g term effects of
continual use of computers on health’ {see ‘Frgonomic concerns’ in Tahle
15 in Appendix 2). Another feature of the printed form that is difficult 1o
reproduce is the practice of ﬂipping pages and scanning, which requires an
a]aihty to see the whole page, Scroﬂi_ng throug}l text on a screen does not
have the same e{{ect, 64 and this was commented on l)y a (different) chemist
in the emgirical study, ‘ [ have a great dislike of not ]Jeing able to scan paper
copy of journals. The ability to browse the complete text and graphics, not
just abstracts is very important’ (see Trgonomic concerns’, in Table 15 in
Appendix 2). Computer ‘pages’ do not allow for annotation and undeﬂining
of text in the same way that a printe(l page does. These ergonomic issues are
explored in more detail in the discussion of the empirical study detailed in
Chapter 5. While printing out an article allows these practices to occur, one
of the advantages of electronic jou-mals is the al:ihty to print only the
1'ec_{uireé articles. This a(lvan'tage will be lost if a browser needs to print out

an article in order to be able to make the decision to ]zeep it,

There is no doubt that electronic communication Las assisted the
informal lines of communication in science. The issue at stake here is
whether electronic journals will be able to supersecle prizﬁ:eé. jourmals as the

primasy formal method of communication.

64  Iid., p. 36.
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Conclusion

The use of print journals is cleeply embedded in the culture of
scientific work. Any attempt at substitution of print journals must
incorporate the complexi'ties of the system of science. Those who support
the introduction of electronic journa].s are not those who control the
inlplementation. As can be seen from this chapter, what can seem to be a
rational and realistic alternative to print journals (such as the introduction
of some form of separates service) has been frustrated ]:ay the details of
institutional practice, for example, politics, financial considerations and

ergononmics.

There have been two types of alternative to the print journal
discussed in this chapter. One is substitutional, such as a separates sevvice,
microfiche, microcard. None of these have been successfully impiemen’ced.
The other is supplemental, such as Li])liographic services (abstracts, review
series and the ]ﬂze), and technolo gy such as p}lotocopiers. These
su.Pplemen’cai systems have all served to make the print journal stronger in
ils posilion in the system of science. Blectronic journals are a substitutional
system. As a result their implementation involves 'talzing into consideration

all of the difficulties that previous substitutional attempts have faced.

It 15 very difficult 10 predict accurately what will }flappen. But given
that the switch to computerised work practices has had a social mmpact on a
scale similar to the invention of the printing press, it is fair to assume the
technology is reasona]aly permanent. Electronic journals address most of the
pro]alems curren’cly facing the print journal system, and therefore they have
a figh{‘ing chance. It must not be forgotten, however, that while they are
capa]aie of improving many of the current difficulties, it is ]ﬂeely that ’chey

wiﬂ create unique problems of their own. It would be sood ractice for those
que p g P
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attempting to implement electronic journals to anticipate these difficulties.
The de‘%ermining factors over the introduction of electronic jou:mals will be
the way in which scientists and others with interests in the husiness of

science communication respon& to the evolving technological possﬂ)ﬂities.
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CHAPTER 3
SHOULD WE OR SHOULDN'T WE?
THE DEBATE ABOUT ELECTRONIC JOURNALS.

Tn the debate about electronic journals, there are arguments that support
the innovation, and those that éisagree with it. Those arguments for electronic
journais tend to concentrate on the positive aspects of the changes that the
electronic joumal will ]Jring. The arguments against are intrica’cely linked with the
perceive& clisruption to the 'worlzings’ of science. The current paper Pu]ﬂjshing
system relies on re£ereeing and verification }.Jy peers in a given field. This
verification then allows pu]nlishe(l papers to be an indicator within the scientific
community of the value of a particular scientist’s work. The reward system in
science relies on this verification process. Merton propose& 8 theory as to the
worleings of the scientific communily, a system of norms that all scientists adhere
to. Those who argue against electronic journals! do so on the grounds that the
current quali'ty control mechanisms in place in science will cease to exist. Thisis a
possﬂ}ility, and an imporlant aspect of the debate that will be looked into here.
However, it is also an example of the use of the normative argument to support a
resistance o cl‘xange. The interpretive argument maintains that the norms do not
em]aocly, nor are ’chey driven ]Jy, the scientific community, but are in fact a flexible
ideology used to try to legitimate particular practices in science. This chapter is an
attempt to analyse the various arguments surroundi_ng the introduction of
electronic journals, and to look at those arguments from their normative or
interpretative standpoints. Tn order to understand the full irnplications of both
arguments, it is necessary o Iaegin with a clescription of how science operates, and

how Printe(l i owrnals cur::enﬂy fit into the system.

There are not a iarge number who do. There are two possﬂsie reasons for this, One ie a
£eeling of ‘ignore it and it will go away, and the other iz a conternptuous approach that the
discussion is too futile even to participate in it,
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The journal’s involvement in the quality control system of

science

There is an established proceclure scientists must follow in order to have a
papex pulalished. Once the paper 1s complete&, it will usuaﬂy he given to a
coneague to read and proof, so that ‘flor most investigators the formal submission
ofa manuscript for peer review is not the first time it has been subjecteci to peer
scrutiny’ 2 Increasingly the Internet is Leiﬂg used as an electronic method of
reieasing pre-prints. Which }'ournal a scientist submits his or her paper to must
then be considered. As it is only permissﬂ)le according to sc}nolaﬂy etiquetie to
send a paper o one Pul)iicaﬁon at a time, the author must make a decision about
which j ournal is most Iiieeiy to print the work. ‘As articles gueue for peer review,
editing, and publication in the journal “package”, distribution delays of months
are the norm. One to two year éelays are not unusual’ Ssoa miscalculation at
this point could mean a c;angerous &ela}r in the pubhcakion, especiaﬂy if an issue of

priority is at stake.

The ‘standard’ of science is maintained lyy a system of accreditation,
‘[a]eeredited lznowlecige is grounded in coﬁegiai recognition of the individual and
his/her work. . .[and] journals are the prime medium for accrediting knowledge?.
The refereeing system is the main method of accrecli’cat‘ion, and is controlled by
the editor of the journal to which the article is sent. Upon receiving a paper, the
editor of the journai assesses whether it is appropriate, To indicate the level of

‘culling’ that occurs at this level it is worth looking at a case study. In 1965 The

Physical Review received about 2600 papers for pu]::]jca‘cion. Of 'i}wse, 500 were

2 Steven Harnad, ‘Scholarly HIzywriting and the prepublication continuum of seientific
inquiry’, Psychological Saienge, 1990, 1, pp- 342-343 (reprinted in Current Contents,
11 November 1991, 45, pp. 9-13.

3 Ann Okerson, “The Electronic Journal: What, Whence and When?, The Public ~Agcess
Computer Systems Review 2, 1991,1, pp. 5-24, at p 7.

4 James Christenson & Lee Sigelman, ‘Accreclit'mg leuowledge: journal stature and citation

tmpact in social science’, Social Science Quar{:erlx, 1985, 66, pp. 964-974, at p. 965.
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not acceptecl. In this case the cuﬂing that was done Ly the editor was 150 papers,
100 were returned as laeing more suitable for other journals and ‘about 50 were
crac]zpot papers’ﬁ H the paper submitted is appropriale, the editor writes to {or e-
maﬂs) one or two reviewers. The su})sequent cuﬂing after refereeing in The

Physical Review case was about 200 that were deemed incorrect or ]JBIOW standard

and 150 that were withdrawn by the authors.

Reviewers (or re£e1‘ees) , are scientists who work in the same field as that

covered I)y the paper. Referees serve mulﬁple functions and

often . . . suggest basic revisions for improving papers. They
sometimes link up the paper with other work which the author
happenecl not to iznow; 'they protect the author from unwiftingiy
pu]alishing duplica'lzions of earlier Worlz; ancl, of course, as
presumalsle experts in the sulnjecl:, 'tlley in effect certi£y the paper as
a contribution }.)y Iecommen&ing its pul)lica’cion'é

While Merton considered these judgements to be based on impersonal pre-
established criteria, others, such as Ravetz, consider assessments of quality to
involve malzing ‘a number of subtle, indeed tacit juclgements, which ciepen(]. on an
intimate craft lenowleclge of the work under review’.7 The referees return the paper
to the edi-tor, who retwms it to the author. If advised to Proceecl, the author makes

the appropriale amendments to it and returns it once more to the editor. It is then

ﬁnaﬂy pu!alishe(}[.

The reward system of science

It is generaﬂy understood (at least within the discipline of Science and

Technology Stuclies) that journal pu]alication Plays af integral part in the reward

5 Simon Pasternack, ‘L journal pu}ﬂica‘tion obsolescent?”, Physics Today, May 1966, 19,

pp. 38-43, at p. 40.

6 R. K. Merton, The Sociology of Science, University of Chicago Press, London, 1973, p.
492.

7 ] Ravetz, Scientific Knowledge and its Social Prohlems. Oxford University Press, Ox£orc1,
1971, p. 273,
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system of science. Academic status is increased accor&ing to the number of
publications and citations an academic has, and according to the prestige of the
]'ournals involved, ‘one widely used indicator of the recognition awarded to a
scientist or to a particular paper is the number of references in the research
literature to his work in the paper’.B The act of refetring to another pui)iished
paper is citation. A citation must identify ‘explicitly what sources of information
are Leing used and how ‘they are Leing used”.9 Tt must also have enough
information to allow a reader of the paper to locate the cited source with relative
ease. Citation counts are used as indicators of the quality of work a scientist has
done. Any assertion made in a scientific papex (or any academic paper for that
matter), must be substantiated Ly reference either to experhnental results that are
original to the author, or to previous]y publis}lec} work. (As all prinied pui)iished

work is refereed, it is assumed that it is accre(li‘ce(lw.)

In maleing decisions on research grants, ‘science planners find journal
ratings llelp{:l]l in agsessing the payoﬁs of various research programs and the
productivity of various researchers and research teams’.11 And ‘citation counts
have been used to evaluate [aca&emic] departmenks {and i:aci]ilies]’, 12 and in

maleing academic tenure decisions. +3

G M. J. Mulkay, ‘Sociology of the Scientific Research Community’, in Science, Technology
and Society, Ina Speigel-Rosing and Derek de Solla Price (eds), Sage Publications,
London, 1977, pp. 93-148, at p. 101.

9 The School of Science and Technology Studies, Hepay Booklet, Published by UNSW
School of Science and Tecl'molcgy Studies (clate Lmlenown)

10 However, as noted ]Jy Ofﬂyzlao ‘the relia])iiity of the literature in any field clepemls
primarily on the pul)lishing norms in that {ielcl, and not on the medimn’ (p. 17.)

L Clu'isienson, op. cit., {(note 49, p. 965.

12 Philip Howard Gray, Using Science Citation Anafysis to Evaluate Administrative
Accountability for Salary Variance’, American Prychologist, January 1983, 38, pp. 116-
117, at p. 116.

13

Lowell L. Hargens and Howard Schumann, ‘Citation Counts and Social Comparisons:
Scientists' Use and Evaluation of Citation Index Data’, Social Science Regearch, 1990,
19, pp. 206-221.
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The reward system in science is intricately tied up with scientists’ print
pu])]ica'tions. The reward scientists receive for work is not (usuaﬂy) personaj
financial gain. Tenure, auowing the freedom and security necessary to the pursuit
of long term or unorthodox resemrch, grants that ensure the continuation of a
project, and peer recognition are the main ‘units of currency’ in the scientific
reward system. This last point, for most scientists, recognition of the quality of
their work I)y other competent researchers lis] an important incentive and valued
reward 14 introduces the concept of peer evaluation as reward. Scientists are
specialists, and often the only people who are in a position to assess the quality of

their work are other specia]jsts in the same field.

"This recognition is demonstrated in many ways, ‘from the award of a
multitude of graclecl prizes and medals, ’chrougll honorific practices such as
eponymy, lo the routine procedure of citing work which has influenced . . Jthe]
research’.15 Un&eﬂying all of these is the necesgity of priority. It is quely that
more than one scientist will be worlaing on a given pro]alem at a given time.
However, the scientist who communicates a paﬁ;icular [mdmg to the research
commuaity first is the one who gains recognition. T his however, does not ‘lessen
the qua]i’cy of work of those who independen’cly, but subsequen{:ly, axrived at the
same result’.16 So when 'taﬁzing about qua]i’cy in science we are not discussing the
whole of the quali‘cy work that has been (lone, but only that work which has been

through the system and been given the recognition of the scientific community.

There are arguments that the refereeing function is talei_ng a lesser role in
the system of science, 'although J:efereeing may indeed serve the function of

technical quality control, it appears more and more ineflective in &is’cinguishing

14 Mulkay, gp. cit. (note 8), p. 100.
15 1hid, p. 100.
16 Ihid, p. 100.
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innovative from pecles’crian research.’17 In addition to this ‘one is forced to
conclude that the refereeing system is not successhul in holding back the tide of
new li’l:e:rf:rlgurs:-:',18 and is one of the main factors in the time 1apse between
submission and pu!)lication ofa paper. As stated ]:)y Sir William Bragg, ‘the
number of possﬂ:le veferees is limi'ted, and is even })ecom'mg relatively smaller as
specialisa'tion increases”.!? This situation has worsened since 1938, and as the
number of referees becomes more lirnitecl, the higher the pressure on those
available to perform their re{ereeing functions in addition to their normal work.
Some writers, such as Waksman and Ocﬂyzlzo suggest that these are reasons for
eliminating the re£ereeing process altogei:her. I do not support this point of view.
Re{ereeing, a}dzhougk not i(}LeaL is still an imporlant part of the system of science,
and while it may need some ah'eration, should not be discarded if a change Lo

electronic }ournals OCCUTE.

Cne of the ‘value-added’ features of print jou:rnals is that journals are
‘archived’. Once a paper is published in a journal, it becomes part of the
permaneit scientific record, bound in leather volumes, indexed and stored to allow
them to be referred to and located. This was one of the incentives to pul)]ish in
eal'ly ]'ournals, as reported ]Jy a patron of the Royai Society, Robert Boyle who saw
con%rﬂau’cing as ‘a way for the scientist to have his work permanently secured in the
archives of science’. 20 The act of archi\dng, however does not guarantee
recognition of work. As is well known, for example, the geneticist Mendel's work

lay in the archives for genevations hefore its importance was recognised’ 2! But,

17 B. H. Walesman, ‘Information Overload in Emmuuology: Possible Solutions to the

Problem of Excessive Publication’, The Journal of Emmunc]ogy, March 1980, 124, PP-
1009-1015, at, p. 1011.

18 Ihid., p. 1012.

19 Sir W. Bragg, ‘Address of the President of the Royal Society’, Science, December 23,
1638, 88, pp. 579-583, at p. 580.

20 Merton, op. cil, (note 6), p. 466.

21 D. Schauder, ‘Electronic Publishing of Professional Articles: Attitudes of Academies and
Implications for the Scholarly Communication Industry’, Tournal for the American
Society for Information Science, March 1994, 48(2}, pp. 73-100, at p. 82.

page 50



to allow work to be ‘chaﬂenged, built upon or ignored both l)y conlemporaries and
by future generations’, 22 it must first be entered into the general archive of

science, and this is through publiea’eion.

The importance of arohiving is integred to academic pu]:p]isl’xing, and this is
one of the concerns in a move to electronic journals. Electronic tecllnology is ever
evolving, The Internet, l)y its nature, is not insti’cutionaﬂy controlled like, for
example, a 1i])1'a1'y. The ciifﬁculty with archiving electronicaﬂy is not whether the
medium the information is saved on (such asa c[islz, or a hard dﬂve) will survive ,
but whether it will be able to be retrieved. This is both a hardware proln]em ‘as one
storage system replaces another, spare parts, repair expertise, and even the original
manufacturers [of equipment| are (}isappearing })y the day’, 23 and a software
prolnlem as the amount of data transmitted in graphics, text and po’centiauy video
will create ‘untold quantitlies of data.?4 The pro]alem of archiving ig rarely
discussed in the li’l:er&‘cure, al’chough one of the comments made I)y a
mathematician in the empirical si:udy was ‘T am concerned about the Iong term
archival avaﬂaloi]ity [of electronic journals] - an important aspect of material
published in paper journals’ (see ‘Comments about the current journal system’, in

Table 15 of Appenéix 2). Thig Pro}alem is one that must be addressed if a switch

to electronic journals is to happen.

One of the inherent proi;lems in the current system ig the need to “pu];lish
or perish", ‘because pu]:-lication is one of the main measures of an academic’s
procluctiveness.’% There is a recurring suspicion in the literature that the quest for

an increase in puizlica‘cion has led to a decline in quality,

22 1hid., p. 82.

23 Author unknown, ‘Store wars’, The Feon mist, 18 Septeml)er 1993, 328 p. 85.
24 1hid.. p. 85.

25 Schauder, op. cit. (note 21)., p. 82.
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scholarship suffers, hoth because the authors have insufficient time fox
contemplative reading and as a consequence of the attempt o inflate

the importance of the work Ioeing published velative to competing work
in the fieldzé,

and this has resulted in various methods to bolster pui)]icaﬁons‘ One of these is
the practice of S}:)hﬁ:ing information, where material aclequate fora single paper is
sliced into smaller units and are sent to different joua:nalsZY. (It is considered very
bad form to submit a paper to more than one j ournal at a time and can lead to
rejection if the practice is discovered by the editors involved.) In a footnote of
Ravetz’s paper, one example of this practice is demonstrated l}y ‘an author who
first puhlishecl a paper in Science, . . . but who proceeded to use one-half of the
data, and then one-quarber of the data, for two later pu]a]ica-tions in speciali'ty
journals, with no cross referencing between articles.’28 Apart from automa’cicaﬂy
increasing their pu]alica‘tion count, this can result in the same author Lei.ng cited
twice or three times instead of once, which would also boost their citation count.
In addition, it is not unknown to have informal citation agreements, ‘[a]uthors
will choose their citations so as to make the citation indexes serve their

purposes .29 Self-citation or reciprocal citation is another well known method.
The necessity to holster pu]a]jcation counts is a concern with the proposed move to
electronic journals. A comment made })y an appliec}~ geologist in the empirical

study was

I am concerned that the quantily of material pu})}jshed will increase,
maleing it yet more difficult to find the original work amongst the
mass of publications clesigned prinicipally to inflate the author's C.V.
(see ‘Comments about the current journal system’, in Table 15 of

Appendix 2)
With the “publication push” being a contributing factor to the serials crisis, it can

be arguecl that it is the system itself that is one the causes.

26 Waksman, op. cit., (note 17), p. 1009.

27 Schauder, op. cit. (note 18), p. 82.

28 Ravetz, op. cit,, (note 7), p. 287.

29 Kenneth O. May, in letter to Science, 1967, 156, p 890.
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Muﬂeay has two conclusions in his discussion of the reward system of

science:

The first is that rewards are distributed }Jy a social process of
exchange, wherelny valued information is made available to the
research community in return for pro£essional recognition. The
second is that this excllange process generates a self reinforcing
elite structure30

Loolaing at the first point, as the system stands, not all information pub}jshecl
electronicauy (even if puMiShed in electronic journals) ig ‘valued', as not all of it is
peer reviewed. Therefore the ‘social process of exc:hanger will not ocour. While
gcientists may consider their contribution to he valuable and relevant, if it is not
recognise(i })y the scientific community as ]Jeing 80, then the exchange for
professional recognition will not ocour (un_less the criteria on which professional

recognition is accorded to people are change&).

Another difficulty with the fivst point is the ‘egalitarianism and “anything
goes” sensibility of the Internet [which] could work against altempts to raise the
status of E-jowrnals’ 3! Until now (at least), publication on the Internet has
specilc_icauy not been for personal gain or rewarcl, if a ‘surfer” finds something
interesting, they post it onto the Internet for the general information of anyone
who is interested. There is no expectation of recognition or reward. So there is a
conflict of philosophy. What scientists will need the Tnternet to provide for them is
some sort of exclusive protocoi that allows evaluative work. The dlﬂicul{y is that it
is nol scientists who are writing the protocols that allow easy use of the Tnternet
and those who devote their time to proviciing facilities for the Internet may not

find it necessary to create this facihty.

30 Merton, gp. cit., {note 6), p. 103.
31 G. Stix, “The Speed of Write', Scientific American, December 1994, 271 PP- T2-T4,
at p. 75,
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Muﬂzay’s second point is one that is used as an argument for electronic
journals. It is related s’crongly to the Matthew effect (as coined Ly Merton). The
name comes from the Gospel according to Saint Matthew for unto every one that
hath shall be given, and he shall have abundance: but from him that hath not shall
be taken away even that which he hath’ 32 This idea is reflected s‘crongly n
observations of Zuckerman and Merton, that Nobel laureates ‘xepeateclly observe
that eminent scientists get disproportiona‘tely great credit for their contributions to
science while relatively unknown scientists tend to get disproporl:ionately little

credit for compara])le contributions,’33

The result of the Matthew effect is that the type of science being done is,
to a certain extent, ]Je'mg manipu_la'{‘eci I)y re£erees, ‘the peer review system is biased
in favour of established scholars who work within a field’s accepted paradigm, at
the expense of less established scholars pursuing less conventional research
agendas.3* This idea is also explored by Cole & Cole. They state that ‘the
signiﬁcance of work done by a scientist is not always recognised imme&iateiy, for
new ideas, especiaﬂy those that lead to c]aanges in hasic scientific paradigms are
sometimes resisted or ignored’.35 Those arguing for electronic }'ournals (Paui
Ginsparg for example) maintain that the use of electronic journals will free up the
constraints on people ‘with an unorthodox approach’%. This, ’chey argue will open

up new areas of science.

32 Quoted in R. K. Merlon, The Socioiogy of Seience, Chioago University Press, London,
1073, p. 445,

33 Merton, pp. cit,, {note 0), p. 443.

34 Thid, p. 494,

35 Jonathan Cole & Step}aen Cole, ‘Measuring the ciuality of socioiogical reseazch:, Problems
in the nse of the Seience Citation Ind’e,\:, The American Sociglogigt, Fe]}ruary 1971, 6, Pp-
23-29, at p. 23,

36 Robert Matthews, ‘Storming the barricades’, New S ientist, 17 June 1995, 146, pp. 38-
41, at p. 40.
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The Normative vs. Interpretative argument

In 194237, Robert K. Merton first wrote of a set of institutional norms
that attempted to ‘identify the social norms which distinguish the scientific
community, and in pari-icu]ar the pure rescarch community, from other social
groupings.”>® A norm is a speciﬁc sort of rule. The norms of science are an
agreement between a scientist and the scientific community, ’chey' constitute part
of the ethos of science. This ethos is often internalised, and subsequently,
individuals will not always be aware of it. While Merton’s norms are merely one of
several attempls to describe the activity of science in terms of norms, Jchey' have
caused the most debate. That debate will be discussed la'ter, after a descri}_:»tion of

Merton's ﬂleory.

Merton sp]i't the ‘institutional imperatives’ (Merton’s words) into four;
universalism, communism, disinterestedness and organised scepticism.
Universalism enjoins that evaluation of any information presented to the scientific
community be made, regarcuess ol the source. This eliminates any rejection on the
basis of ‘race, nationality, xeligion, class and personal quali’cies’.?’g It is this norm
which (so Merton argues) is ‘rooted deep in the irnpersonal character of science.40
Communism#! relates to common ownsrship of goods, and it is here that the
reward system is aclznowledged. “The scientist’s claim to ‘his’ intellectual ‘property’
is limited to that of recognition and esteem which. . .is roug]rxly commensurate

with the signi_{icance of the increments ])roughfs to the common fund of

37 This first appeared in ‘Science and Technology in & Democratic Order’, Tournal of Legal

and Political Sociology, 1942, 1, 115-126, it later appeared in his hook Social Theory
and Sogial Structurs, puf)lislled in 1949. The relerences to Merton used here are from
“The Nosmative Structure of Science’, chapter 13 of his 1973 book, Mw_{
Sdience.

38 Mulkay, gp. cit, (note 8), p. 97.

39 Merton, op. git., {note 0) p. 270.

40 1bid, p. 270.

41 Often referred to uowa{lays as communalism so as not to offend tender poliﬁcal

sensibilities.
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lenowleclge'.4’2 (This is reflected in Maulkay’s ‘social process of exchange’.)
Disinterestedness is ‘a distinctive pattern of institutional control of a wide range of
motives which characterises the behaviour of scientists’.43 Disinterestedness
enjoins the pursuit of scientific truth above all else. This relates to the peex review
process, where all material that is puhhshe& has a}l-eady been ‘su]o;'ec-t to rigorous
policing’#4 Tt is this norm, Merton claims, that has the major role in reducing
the level of fraud. In ad&i'l;ion, it stands as one of the most important, precisely
because science is a profession where only those who are in a particular field are in
a position to assess the work of the others in that field. The last norm, Organise&
Scepticism is a mixture of individual and institutional mandate. Results from

another scientist should never be taken ‘on trust’. 46

As a result of these norms, Merton is able to create an image of scientists
as impersonali o]ajective and moving towards the common goal of the furtherance

of lenowiec{ge. However, he qua]ifies this l)y saying:

Al‘l:hough it is customary to think of the scientist as a dispassionate,
impersonal individual-and this is not inaccurate as far as his technical
activily is concerned-it must be remembered that the scientist, in
company with all other prc:{essiona] workess has a large emotional
investment in his way of li{e, defined lay the institutional norms
which govern his activity.40

While this paper is not an in clepl;h discussion of the vaIi(]ity of Merton's claims, it
is important to have an un&ersl:anding of them, as ’chey are often referred to in

arguments about the electronic journal issue.

42 Merton, gp. cit., (note 6), p. 273.

43 Ihid., p. 276.

w4l p 276,

Muueay, ap. cit., (note 8), p. 98.

46 R. K. Merton, ‘Science and the Social Order’, Philosophy of Science, 1938, 5, pp. 321-
337, at Pp- 327.328,
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Michael Mulkay has spent much energy discussing Merton's theory. The
hasis of his discussion is ‘the rela’cionship between norms or rules and social
action. 47 According to Muﬂea}r, the erroneous assumption of normative sociology
is that once the norms are identified, ‘we can apply the rules to Paxticu_lar acts
without any further interpretative work lay the analyst.”i's The ({ifﬁculty with
applying riles to any situation is that 'L‘lley are then open to interpretation [rom
different angles aHowing in extreme cases polar arguments that are both suppoﬂ'eci
Ly the same set of rules. In the situation of Merton’s descrip’cion of the normative
structure of science, the norms ‘have been used in such a loose and all-inclusive
way })y us all that any conceivable professional act on the part of research scientists

has been classi{iabie, with a little ingenuity, within their frame of reference’ 49

As quality control is so closely linked with the reward system operating in
science, it is worth noting the pro]alems Muﬂeay has in ﬁnc;.ing connections
between the ‘distribution of professional rewards and the Mertonian norms’ 50
There are three main profnlems, first, ‘there is no institutionalised link between
con’formity to these norms and the recelving of recognition, [secomi,] that
althoug]l organisec}, scepticism may operate as part of the rthetoric of science, it is
not ﬁrmly institutionalised in such a way that general conformity is maintained

fand third that the norms are| open to a great variety of speci.ﬁc interpretations’.51

Taieing the argument of norms into the discussion of electronic journals, it
is Possible to discuss conﬂioting arguments in terms of the same norm. Loolzing at
the argument about quality control, which is central to the debate, those arguing

against electronic journals are doing so on the hasis that if quali’cy control in

47 Michael Mulkay, ‘Interpretation and the use of rules: the case of the novms of science’ ;

Trangactions New Ygr]g Aca({emg of Sgiengeg, New Yorla, 1980, pp- 111—125, at p, 111.
48 Ihid., p.111.

49 Lhid.. p. 113.

50 Mulkay, op. eit., {note 8}, p. 105.
51 Ibid.. p. 108,
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science is reduced (]Jecause electronic jom‘nals are nol necessarﬂy subject to formal
peer review), then the reward systemn will no Ionger be operative. This is supported
lny the norm of disinterestedness, which is related to the idea of ‘the ultimate
accoun'talaili%y of scientists to their compeers .52 Therefore, if peer review is

reduced lny a move to electronic ]'ournals, the norm of disinterestedness is violated.

However, it can be argued that the norm of disinterestedness will be upheld
mozre s’cxongly if there is a switch to electronic journals. This will occur in two
ways. One of the arguments for electronic journals concerns itself with the
standard methodology of presentation of work to joumals. Issues such as the
length of articles must be restricted. The necessily for ]Jrevi'l:y of articles has its
origis in history, ‘because printing, al’c}lough much cheapex than hand copying,
was still expensive, [and] mathematical journals were constrained into a {ormat
that emphasisecl Lreviiy’.53 If work was able to be pubiishe& efectronicaﬂy, the
leng'th of the article would cease to be as important. This would allow all results to
be included in the paper (see the previous chap'ter for a full discussion of this
point). In addition, electronic jomma].s can address the prol)lem of inaccurate
citalion, and over citation, because with the use of hypertext, the citation reference
is available at the click of a button (assuming the reference is also available
elec’cronicaﬂy) , instead of }Jeing a lﬂsraly search away. With both of these points it
can be argu.e& that this increases the level of quah'ty con'l:rol, as any veader of the
paper (Lhe compeer) will first have a more compleie and understandable paper to
read. Second they wﬂl, with almost no ef{ort, be able to check the citations. So
the norm of disinterestedness will be even more si'rongly uplleld if a movement to

electronic joua:nals OLCLYS.

52 Merton, gp. git., (note 6}, P- 276.
53 Andrew M. Odlyzko, Tragic loss or good riddance? The impending demise of traditionel
scholarly jowrnals’, available from amo@research.att.com, p. 16.

page 58



By looking at the paragraphs ahove it becomes clear that Merton’s norms
can be used to supporl very different sides of this debate. The norm of
disinterestedness supports both sides of the argument. Muﬂzay’s argument about
the use of rules is relevant and Jcopical. It is well to leeep in mind the reasons an
individual or group may have to present a point of view. The topic of “who

benefits is the topic of the next cllapi:er.
How does the electronic journal fit into this argument?

The literature is heavily weighted with arguments that support the
introduction of electronic journals. Those who argue adainst it tend to do so in
response to this literature rather than by instigating arguments. It is logical
therefore to l)egin a discussion of the argument with the pro—electronic journal
papers and discuss the detractors as ’chey occur. The pro—elec-tronic journai
arguments seem to be ‘calzing two main forms. One is negative, where the
difficulties that exist within the current system are highlighte&. For example the
serials crisis is often cited as an insurmountable pro]:iem, where the only solution
will be a shift to electronic Puf;)lishing. As discussed in Chapter 2, the serials crisis
is not a new problem, and over the past seventy® vears various attempts have been
made to find a viable solution. Tt is possijale to argue (as done here) , that the push
for electronic pu!)lishing is merely one in a series of attempts to find a solution.
The other main argument is positive, where the aclvan‘cages the electronic system

has, and the potentialities it contains are high]ighted.

This second form of argument puts forward benefits which are responses to
current problems within the printed journal systern. The most obvious difference

between the two arguments is the type of ]anguage used. It is very noticeable that

54 Sir William Bragg's address to the Royal Society in 1938 discussed the Prol}lem. See

previous c}tapter.
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those who take the detractive stance use deterministic language. A typical example
is found in the words of Andrew Odlyzko, a proponent of electronic pul)lis}ling: 1
do not think we have much choiee, since drastic changes are inevitable no matter
what our preferences are’.55 Those who argue from the ‘added benefit’ point of
view are less sanguine in their argument, as will be shown for example in the

arguments of David Rodgers, outlined below.

The main arguments for electronic publication consist of an increased
speed of publication, a 1oweri11g of paper and library costs, and more efficient
storage and 1'e't1'ieva]3ili'|:y. These constitute the core arguments and are repeatecl in
almost every major paper {in the author’s rea&'mg at least) on the topic. Tl'xél'e are
of course, other arguments, and this section will attempt to give an analysis of the

main papers in this area.

David L. Rodgerss6 in a paper presentecl to the International Conference
on Refereed Scholarly Journals in 1993 discusses the concept of ‘value-added’
Iznowlecige. He states that Pul)lishers have a role in adding ‘value’ to the qua]ity of
scholarly jcurnals. Once a paper has been puuished in a journal, the pul)lisher has
added value to it Ly seiecting the material, applying editorial experlise and peex
review to it, clistrﬂmting it to a primary audience and archiving it, ’chereby enal:ling
others to use and access the information in the future.57 This argument is echoed
})y Iohn Franks®8, althoug}l he also refers to the costs of pulnhshing. Franks points
out that the ‘next most important value added [after the paper itself] is the

certification achieved by the editorial and peer review process’5? and this cost is

55 Ocuyz]zo, op. cit., {note 53), p. L.

56 David L. Rodgers, ‘Maintaining Scholarly Quality in Electronic Journals’, presented at
the International Conference on Refereed Scholarly Journals, October 1.2, 1993, {no
page num]:ers).

57 M, (no page numfaers).

58 }ol'm Franlzs, “The Im‘pac{: of Electronic Publication on Sc}mlarly ]Durnais’, available
under veronica search « ‘electronic pul)lishing/ Scholarly electronic puIJlish'mg
communication and Puljlis}}ing', {no page numisers).

59 _I_lg;i_, (no page numbers)

page 60



not borne except in an organisationa] sense ]jy the publisher. The issues of costs
and benefits related to pu])lishing will he discussed £uﬂy in the next c}lapter,
a1though it is valuable to keep them in mind when looleing at this area of the

argument.

Ro&gers describes a syslem that will allow electronic journais to continue
the tradition of 1‘efereeing and verification, while incorporating the potentialities of
the new medium. He lists the potential benefits that electronic journals will have.
His argument is that there is a ‘new added-value’ with electronic journals. In
addition to the argumentls of an increased spee& of pul)lication, solutions to
archiving pro])lems and easier retrieva}ailﬂy are the features curren’cly unattainable
in print ]‘om‘nals. Cross ciiscipiinary search and retrieval, annotation/ commentary
by a world wide community and live-link with multimedia appiica'tions are three
of the move innovative ones. His vision then, for electronic j ournals appears to be
one of a radical rather than conservative type. It should be noted here that
Ro&gers, in his suggestion of these radical features is not at any point tiying to
undermine the importance of refereeing, unlike other proponents of a ‘radical

journal. His is a vision that seeks to incorporate the benefits of both systems.

By looking at increasing trends in use of electronic mail, and the fact that
most academics now have access to a compuler and do their own typing s’craight
ento i, it is possﬂ)le to argue that there is alrea&y a strong movement towards
electronic communication. This argument is supporl:ecl Ly the empiﬂcal stu&y
discussed in Chapter 5. A paper ljy Amiran et al., lists seven projects un&erw&y in
1991 in America, Britain and France that were specifically designed to ‘archive
and index texts in electronic form’60 l’ay majox utiversities or associations.

Preprints ave available, Leing read and commented on electronicaﬂy, ‘it is much

60 Eyal Amiran, Blaine Orr and John Unsworth, ‘Refereed Electronic Journals and the

Future of Scholarly Puiz]is%'mg), Advances in [ ibl.‘{ll‘\}’ Asntomation and Netwgr!eing,
1991, 4, pp. 25-53.
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easier 1o write a shell script or create an alias to send 50 copies electronicauy than
it is to make 50 xerox copies, stick them in envelopes and address them'61 , and
there is an increased move towards a standardised format for articles submitted for
pul)]ica'tion. This is patticularly evident in Mathematics with the introduction of a
prograim called TeX “which means that hitile conversion is needed []Jy the

Pu]:lisher] .62

While Pranks’ article is mainly concerned with cost of Pu}.)lica’cion, ke does
look at the issue of composition and Lypesetting. He maintains that the cost of
these is ]Jeing moved ]J}T the pu])]isher from them to the author or the author’s
institution, and this is moving to a point where if the article is not submitted in
the standard format then the cost of transferring it is referred to the author on a
‘per page’ basis.63 So we have a situation where academics are }oecoming more and
more reliant on the computer for communication and pul}lica’cion. And it is not
just in these areas that academics are reliant on computing. For example,
‘medicine is graduaﬂy Lei_ng permea’ce& I)y electronics. . . [£]esearchers use
computers to store and retrieve data, perform statistical analysis and word
processing, and search the literature.’84 This infiltration of clectronics is
incorpora'ted with ’cechnological momentum©93, ?ul)}jsh'mg an article is one
element in an interlocked system of communication, and many other elements of

the system are un&exgoi_ng technological change and Lecoming electronic.

01 O{Hyzlzo, op. git,, {note 53), p. 22.

62 hid, p. 9.

63 Franks, op. cit., {note 58), ami, A Singleton, ‘Pu])lishing at the crossroads? A look at
trends in physics journal publishing’, Physics Bulletin, September 1976, 27, pp. 399-
403, at p. 401.

64 J. P. Kassirer, ‘Journals in Bits and Bytes, Electronic Medical Joummals’, The New

England Journal of Medicine, 16 January 1992, 326(3), pp- 195-197, at p. 195,

Not to be confused with technological determinism, which assumes tec}mological ci}ange

i a “cause”, and everything that follows is an “effect.” This discussion of technological

momentum recognises ‘that as tecilnologies are lae'mg built and put to use, signi;fican’c

alterations in patterns of human activity and human institutions are taleing piace’. Fora

full discussion of this concept, see Langdon Winner, Technologies as Forms of Life’, in

L. Winner (ed.), The Whale and the Reactor, University of Chicago Press, 1986, rp- 3-

19.

05
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Informal lines of communication are Lecoming reliant on electronic mail, article
submissions to publishers are increasingly required to be in an electronic format
{on dislz) and so forth. It is therefore, not a great step to move towards complei'e

electronic pul)hca%ion.

Moving away from the positive argument into the negative, we look at
sonte of the difficulties with the current system. Robert Matthews in an article
about electronic pu]alishing has discussed Paul Ginsparg's views, Ginsparg is the
‘editor’ of 2 pre-print service that is run entirely on the Internet. Whilst he too
argues about time and cost, Cinsparg is also critical of the entire peer review
process. His argument is that “the way refereeing is handled is entirely inept. . . it
only results in pointless delays ]Jeneﬁting no-one’.00 The problem with the system
(‘l;he argument goes) is that if an author is unconventional in apyroach it s
possﬂjle to take years to pul)ijsh despite writing brilliant but unorthodox papers’.67
This sort of argument seems to be stemming from younger people in scientific
fields, which could well be related to difficulties they have experienced in
atlempting to be pu})}is}wc{ in conventional printec}, journals. It could also be

related to Leing ‘swept up with the tecb‘nology’.

O(ﬂyzleo argues that the current gystem is unreliable despite the rigorous
standards that are in Place. ‘Even conscientious referees often miss important
points. Furt}lermore, many veferees are not all that conscientious.’08 While the
cliscipiine of mathematics, simply due to its nature, requires exacl proof rea&ing
and thus mistakes in ref‘ereeing are more obvious, this difficulty with the quality of

refereeing pro]JaMy affects many clisciplines.f’g

66 Mat'thews, op. cit., {note 36), p. 38.

67 1lid,, p. 40.
68

69

Odlyzko, op. cit., (note 53), p. 18.

It may he due to the exact requirements of mathematics and physics that these two areas
seem to have more support and more activity in the area of electronic pu]:[ica’ciﬂn.
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Matthews’ paper outlines a proposal by O(Hyzleo for a new form of journal
where papers are pos’ced and after verification Ly an editor and timestamping }:)y
the computer {to resolve priority disgutes) . they would be available for comment Ly
everyone. The authors would be able to modi{-y the paper in response to these
comments. Roégers also outlines this idea, ah:houg}l the difference is that Ro&gers
suggests that at some time the paper is ‘frozen” and from then on only a read—only
form is distributed. 7 The benefit of this is that ‘the traditional added values of
scholarly publishi_ng are thus incorporatecl in a journal metapllor where the

mechanisms ljy which they are expresse& have heen Iargeiy transformed.”71

It is interesting to note at this point that &espite recognition that
‘academics need to contribute quality research to respectalnle joumals as often as
possi}:)ie to win {uncling',jz the issue of how electronic journals are o acquire
prestige is not actuaﬂy addressed. The ‘“solution’ ]Jeing offered is to have a peer
review process within electronic pumishing. But will that change the opinions of
those compﬂing formal or informal ranlzings of pu]a}ica‘cions in the complex

caloulus appliecl in the reward system?

One electronic journal that is refereed is Elournal. (The ovigins of this
journal are discussed in Chapter 1). An article ]Jy Doug Brent appearing in it in
June this year discussed Stevan Harnad's ‘subversive proposal’. Brent draws on the
work of Ocﬂyzko and Qkerson {two other major proponents of electronic joumals,
who have written ex’censively on the topic). What is particujarly radical (ﬂle
subversive part) about the proposal is the ‘recommendation of divect action on the
part of the scholarly community, action that would end the hegemony of the

pu]jlishing m&ustry’.rz?’ This has been noted ]3y others, K. R. McKinnon made the

70 Rodgers, op, cit., (note 56), p- 3
71 Thid., p. 3.
72 Matthews, op. cit,, (note 30}, p. 40.

3 Doug Brent, ‘Stevan Hamad's “Subversive Proposal", Kick Starting Electronic
Scl}.olarship, A summary and analysis’, Elournal, June 1995, 5(1), line 232-235.
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observation that the ‘new technology offered an opportunity “for universities to
assume greater control over the pu]a]ishmg process and to lessen the intervention
of commercial pul)lishers" ‘T4 As things curren’cly stand, the benefits that scholars
dain from pul)lish'mg ave in the form of grants and tenure. This is one of the
arguments for a movement to university controlled pul)hcation, because as tl'xings

Stancl,

pu];)lishers and an inner circle of referees decide who gets published
and, there£ore, who receives tenure and merit raises . . . [lmt if
universities regai_ned control over pulﬂishing 'l:lqey] could ensure the
quali%y and fairness of the review of research in all fields.7s

Publishers O]Jviously derive benefit from scholarly pubhshing (whicll is
mainly fﬁlancia]), and scholars are requireci under the cuarent system to ‘give’ their
work to Pu}giishers in order to gain academic benefit from pubiicafcion. (This ‘gift—
giving’ concept has been explorecl in the first chapter.) Harnad is proposing a
syslem where the dain achieved ]3y the scholar througll pul)]ica‘kion could be
obtained without the necessity to enter into a ‘Faustian ]Jaa:gain' with the
pul’:]ishers. The impact such a proposal would he lileely to have on pu]nlisllers is

discussed in the nextk chapter.

One of the major concerns about electronic publica'tion is that there will he
a drop in the standard of au‘]:horship. Int meeting such concerns, an oft-used
argument for the expec{'ed qua]ity of electronic journals is the current quality of
pre-priuts that have appeared so far in electronic journals. An example of this is

Paul Ginsparg’s journal, which started in 1991 as ‘mevely an electronic clearing

74 K. R. McKinnon, ‘Chaﬂenges con{l'onting university libraries and strategies for response’,

in W. B. Raywaré (eé), Coufronting the future: University li%r_arieg in the next decade:
Proceedings of a conference at the U niversity of New South Wales, Australian Academic
and Research Lihraries, Canberra, 1992, pp. 41-47, quoted in Schauder, op. cit., (note
18), p. 85.

75 S. J. Rogers and C. 8. Hut, ‘How Scholarly Communication should work in the 21t
Cen’cury’, Qgﬂege gm(l T’\eseargh i,iljl'az'ies, ]anuary 1990, 51, PP 5-8, at p. 8. Itis
interesting, altlwugll not surprising to note that the past two quotes have come from
]i}n‘ary oriented sources.
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house for pre-prints in high energy pl’lysics’t‘,6 and is now lje'mgl funded ]Jy the
National Science Foundation to the tune of US$1million.77 However, Harnad
argues that the reason for this high standard is due to the pre-prints’ intended
destination within traditional journals. ‘In other words the preprints are genevally
of good quali'ty because 'l:hey are destined for a paper pul}iica’cion system which
ah‘eady has in place a mature and well organised peer review system’.?8 The
gueslion remains that if we do move to a completely electronic system, will this

ac].van'tage clisappear?

Brent discusses an idea of Harold Innis that refers to bias that is built into
media. The argument is that paper journals have "l:angi];ule, o}njecfswcen’cre& quali'iy
indicators’. These relate to the appearance of the journal, there ]Jeing a distinct
difference in the perceive(i qualiiy ofa }'ournal when loolzing at the use of higl'l
quality paper, the choice of typeface to create a s’cyled effect and so on. These
quali'ty control signals are simply not available to electronic pu]alication. The bias
runs further as theve is already a perceived element of ‘graffiti board” about
discussion on the Internet. How does an editor ‘display’ the higher quality of their

Particular electronic journal?

One of Stevan Harnad’s earlier papers on this issue was ‘Scholaﬂy
Skywriting and the Pa‘epu]a]jcation Continuum’, which discusses a few of the early
concerns and arguments (t}le article was written in 1991}. Harmad points out that
while the act of writing is more elisciplinecl and reflective than -I:hought o
conversation, though’c occurs at a much laster speeci. After the time that it takes
for an article ‘to be acceptecl, pu]olishcd, read Ly others and responde& to’, 19 the

original thought 18 o 10nger active, thus arguments and discussions that could

76 Matthews, op. cit., {note 36}, p. 38.
7 Ihid,, p. 38.
8 Brent, op. git. (note 73), line 345-348,

79 Hamad, gp, git., (note 2), final page.
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have occurred at the time the article was written are lost. This opens a new side to
the proMem of spee({ of pu])lica'ti,on, that the current extended periocls between

sulamiﬁing and publishing an article ave resulting in lost lenowiedge.

Preparation {or pu]:)]jcation, Harnad argues is the period dulti_ﬂg which
most of the cognitive work is done. This is the informal side of communication,
where scholars interact ]Jy telephone, mail e-mail and in discussion at conferences.
It is the formal side of publication, {currently relatively unproductive) that is being
tlzrea'tene({/replace& Ly electronic journals. Electronic journals have the potential
to keep the informal lines of communication open after the paper has been
submitted. The alniﬂ:y of electronic communication to provicle almost instant
puhhcation of pre-prints to a wide aundience allows a more extensive and f:imely
debate of the topic to occur. So it is possihle to argue that electronic pul)]ishing,

instead of lowering the standard of academic discourse, will in fact increase it.

Harnad identifies a number of poien'tial obstacles to the ‘revolution” of
scholaﬂy use of the Internet. Of these o]nstacles, three are worth noting: that old
ways of thinlzing about scientific communication and pul)lica‘l‘ion conslrain our
imagimations; that the current intellectual level on the Internet is low; and
concerns about academic credit and advancement. In each case Harnad suggests
that such obstacles will be overcome as follows: as moxe and more academics
publish electronically, the standard will increase and subsequenﬂy the perceived
qua]j'ty will also increase. This type of argument is a ‘demonstration and diffusion’
argument, once a few people start to puMish (demonsira'l:ion), others will realise
the henefits and follow (diffusion). This is piausi])le, but it may he necessary to
‘start the ball roﬂing’ a ]_’d:l:le, and a solution such as an established journal
pul)]ishing elec’cronicaﬁy as well as in pr'm'ted form may be the required factor. A
full discussion of the forces behind electronic pu]:]iahing and those resisting it

follow in the next chap‘[:er.
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Conclusion

In order to understand the complexities of in%roducing electronic 'journals,
it has been necessary to establish how entrenched journal pu]alica‘cion is in the
system of science. The arguments that support electronic publication include:
}:eheving the ‘serials crisis’ E:-y lowering pub]ica‘cion costs and reducing the space
needed for storage; as well as increasing ease of access; increased speed of
pub]ication; aﬂow'mg ideas and discussion to occur at the time of conception
without a time Iag ; increased inclusion of those wishing to be pu]a]ishecl; and
inclusion, too of people outside the specia.lity to the information. In addition to
this, others have demonstrated that the system as it stands does not work. The
arguments against electronic journa}s are concerned with the lack of quah’cy
control practices. Concerns over lack of refereed arl:icles, low perceive({ status of
electronic journals (anci sulasequen’c reluctance to pul)lis}l n 'E:hem) , and therefore a
breakedown in the reward system of science constitute the main arguments. [t is
Possible that the radical proponents of electronic journals will try tosetup a
different standard of c_{uality, and it is also possi}ﬂe for them to use the normative
arguments to support their point of view. Rules (such as norms) do not have
instructions as to how tlley are to be deployed, 80 it is necessary to }aeep in mind
the argument ag presen'te& here when loolzing at the forces at play discussed in the

next chap'ter.

Electronic j ournals offer many potential improvements to the crrrent
system of science. Increased multi»&isciplinaly searches are possi]ale, and
innovations such as llypertexting can: allow immediate cross~xeferencing to
citations. There is an opportunity unprecec}en’ceci in science for the community to
“take stock” of the current systermn, decide which areas could be improvecl,

ixnplement those and discard those areas that are superﬂuous to modern needs. If
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this is not done, it is possible that electronic journals will become a reality in the
next ten years, and instead of controﬂing their implementation, scientists will he

forced to try to fit the current system into a teohnology that doesn’t support it.
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CHAPTER 4

THE FORCES AT PLAY.
IN THE MOVE TO ELECTRONIC JOURNALS, WIO DECIDES
WHAT, AND WHY?

The sheer volume of journais that is cun'ently on liln'ary shelves, and the
exponentiai grow’ch of serial pul)lication that is occurring, is clriving the academic
pulﬂishing world towards an information explosion. The situation is such that no
one ]ﬂn‘aryr or one academic, can possi}ﬂy keep up with the ]:)urgeoning literature.
New methods for searcl-xing and archiving are despera’cely needed. The rising cost of
pulJlication is a major gro]alem for libraries, academics and pu!)lishers alﬂae, and
the environmental impact of more and more trees ]Jeing turned into unread paper
ar‘cicles, (not to mention the oil and human labour requirecl Lo lransport these
Pu]olica’cions around the worlé) , is increasing. Not surprisingly, the electronic
journal, Leing hailed }Jy some as the answer to these pro]alems, is the sul)jec’c of

much debate on behalf of all three of these groups.

Any innovation will have &iﬂering opinions of it, and subsequen’cly be
sub}ec’c to two sides of an argument. One way of frraming the argument
surroun&i‘ng the introduction of the electronic joumal is the agency/structure
t}leory. In its most general form, the ‘agency’ is the person or people who are
involved in a situation; the ‘structure’ is the institutional or social structures
surrounding it. The agents in this case are those who wish to see the introduction
of electronic journals. Much discussion of electronic jou:mals Iz:y those people 18
couched in voluntaristic terms, malaing the assumptlion that the electronic joumal
is an idea whose time has come. However, deeper issues are at stake. Existing
economic, institutional structures and patterns of career and skill development
Pxovide a structural Lachgxound, or set of constraints on ‘free agency . The

discussion in terms of technological determinism is an examp]e of this. Those who
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argue that the introduction of electronic §ourr1als is inevitable are assuming that
the %ecl'lnologica} structures in place limit the freedom of those involved
(academics, pul)lishers and h]:orarians) as agenls. This chapter is loolzi_ng at the
three main pro&:ssions affected }Jy the potential change to electronic joumals. As
with amy change, there will be positive and negative aspects for the players involved.
What these are and how t}ley affect the arguments ]Jeing put forward is the topic of

this chapter.

The serials crisis - who will drive the vehicles on the information

sup erlﬁg’hway?

The expression ‘serials crisis’ is used to describe several gituations, ‘what
libvarians vefer to as the ‘serials crisis’ has been Lrought about Ly dramatic
increases in the cost of scholar]y journa.ls {an average of 13.5% annuaﬂy for more
than a éecade) combined with financial constraints £acing most academic
institutions 'toclay.’l So it could be argued that the increasing cost of subscription
is due to the increased number of pubhca‘l:ions. Graph 4 below demonstrates that
costs for journals more than doubled during the eigl'li' academic years covered on
the graph, whereas the number of su]ascripl:ions actuaﬂy droppecl. As the market is
further and further saturated with new journals, libraries are forced to choose
between journals, sul)sequently the cost of individual journals rises to counter the

faﬁing subscription rales.

i J. Franks, The Impact of Blectronic Publication on Scholaly Journals’, (from Veronica
search: ‘scholarly electronic communication and publishing), p.1.
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Graph 4
Changes in price, expendi%ute and purclmses of books and jouma]s

{:1'0111 1985 to 1993,
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However the expression is clefined, there is no doubt that an information
explosion is oceurring. A dramatic explanai’ion of the situation is by Oc}.lyzlao,z
who outlines in explicit detail the exponentia] growt}i of papers in mathematics.
He claims (with reference to de Solla Price) that ‘the number of scientific papers
published annually has been doubling every 10-15 years for the last two
centuries’.3 The gravity of the situation becomes clear when we realise that ‘almost
half of [tlle mathematical papers ever puMished] have been published in the last 10

years"i

The growing amount of information available has led to an increase in the

number of positions within the information in&ustry. Academic pub]icaﬁon 1s not

b

It should be explained that Odlyzlco is a 1'11a‘rliematician, and is able to blind us with a

convinging numerical argument.

o3}

A M, O{Hyzl:'o, “Tragic loss or gooé riddance? The imgemling demise of traditional
scholarly journa]s' {amol@ researcll.ati.com.), Preliminary version, December 30, 1993,
PP 1-29, at P 2.

4 dep 2
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alone in 11aving an informalion exp]osion. Grapll 5 below demonstrates that the

te of labour working in information has grown fr oximately 2% i
percentage ot labour working in intormation has grown from approximately 2% in
1800 to over 40% in 1980. Librarians are the main information professionals in

the academic information explosion.

Graph 5

U.S. Civilian labour force by sector: 1800 to 1980
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at p. 271
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Some discussions on this topic 1ay the responsibili’ay for the serials crisis in

the hands of particular groups. As libraries and kbrarians work in an inclustry of
information, they are often the sub;'ect of these discussions. Byron Waksman
suggests, in his list of possible solutions to the serials crisis, that if Lbraries
‘refused to subscribe to commerciaﬂy motivated scientific journals, most would

rather quiclely chsappear since they ciepend for their existence on kibraries rather

P(‘lge ‘13



individual subscribers.’® This i;mp]ies that libraries are to a certain extent
responsi.‘:le for the current situation. While not denying that }Jy refusing to
Sulnscrilne, the libraries can affect the existence of some seria}s, the situation is in

fact more comp}ica'ted than that.

The ‘pul}licaﬁon pus}f, outlined in the previous c]rlapter, has been described
as a result of the way the reward system operates in science. However, the chain
extends further than si_mply a response o the need to pul)]ish. The increased
number of articles require space in ever more journals and ‘the costs of proclucing
the journals to hold all these papers are recovered from a tiny subscriber base that
consists mostly of university libraries.”0 Thus it could be arguecl that libraries are
con‘crﬂmting to the current serials crisis. It could equaﬂy be arguecl that the reward
system of science is responsiinle ]Jy forcing academics to ‘pu]alish or perish’.
Ocﬁyzlzo malkes the point that ‘with would population drowing towards 1010, in the
next three or four &ecacies, we miglﬁ: end up in the second half of the 215t century
with 10 times as maixy yesearchers as we have '¥:0éay?7 and so the situation is pure]y
a result of numl)ers, not the result of direct action on behalf of any one group.
This is an example of a structural constraint beyond the control of any individual

agency.

The serials crisis is used ]:)y almost all proponents of electronic journals asa
strong argument for change. Electronic joumals have been heralded as a solution.
Free electronic journals have the a&vantages of subs’cantiaﬂy Iowering the cost of
access to information, as well as almost eliminating the pro]alem of storvage space.

One of the main factors in this solution is the ‘vreaction of librarians to these

5 B. H. Waiesman, ‘Tnformation overload in Immunology: possi]ﬂe solutions to the pzol)iem
of excessive Pulylication', The Journal of Immunology, March 1980, 124(3), pp- 1009-
1015, at P- 1014,

6 (. Stix, ‘“The Speed of Write’, Scientific American, December 1994, 271, pp. 12-T7, p.
73,

1 Odlyzko, op. cit., (note 3), p 3.
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mnovative Pu])lications'.s The role of librarians will change sufsstan’ciaﬂy if
electronic jouma}a become the main medium of academic exchange. This has been
the su]ajec’c of debate, and several pred.ic‘sions have been made. Franks claims that
librarians’ current roles as archivers and cataioguers will remain unchanged, but
the means ]3y which they will fulfil the roles will alter &ramaticaﬂy. He concludes
that one of the advan-tages for the librarian is that their joh will become a
glamorous hi.g}l tech position.? Odlyzko, however predicts that many of the
traditional roles of librarians will disappear, such as 'leeep[ing] track of loaned
material, since there is only one physical copy of each hook or journal issue.’10
Searches will be able to be done electmnicaﬂy (olwiously), so ‘it should be possﬂ)le
for a few institutions. . . to proviele most of the services needed’.11 Qcﬂyzho
concludes his argument with the statement that ‘in the future both iournal
pu])lishers and libraries will play a much diminished role in scholarly

publications.’ 12

If this were the case (ancl there is at least some reason to believe it would
1’)6) , then it would be beneficial to librarians to avoid the move to electronic
jc}urnals. After aH, a difficult jol) is better than no jol) at all. However, there has
been some attempl to restvict the number of prin’l:ed journals (in a move lowards
electronic journals). Franks in his paper sugdests that librarians have ‘]Jegun tor
take action ]ay campaigning to persuade facul‘l:y not to submit papers to the most

expensive ;éournals or to serve on their editorial boards’.13

Librarians take a s]ighﬂy different view of the situation. Daniel E. Atkins

who began his career as an engineer and is now dean of the libra school at
g g ry

8 Fraulzs, on. git., (note 1), p- 4.
9 1hid., p. 5. An interesting observation, but will a librarian whose job is threatened feel

better {or it?
10 Otﬂyzlea, op. cit., (note 3}, p. 15.
1t H)i(l., p. 16.

12 Haisl_: P 16.
13

Franks, op.git., {note 1), p. 4.
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University of Michigan) ; wishes to redefine the io]n of the librarian. The vision is
‘an “information professional” who will combine the skills of the computer
scientist, the business graclua’ce and even a little of the old-school librarian’.14
There is an increased need to look at alternatives to journal acquisition, ‘there is a
growing trend in ham';ug access to materials rather than owning those materials. 15
James Powell, who is heavily involved in creating a hyperl:extecilé ]i]:)mry
information system maintains that librarians are vital in instigating and managing
the clmnge, ‘this web of information would benefit enormously from the
organisational and information managemernt skill librarians could Lring it."17 He
notes the &igicuhy people have with h)ca'ting speciﬁc information on the Internet
(a proMem not unfamiliar to the au-l:hor) , and claims this is where the new role of
the librarian will I)e; it is un}ilzely that any of these local collections of information
will hecome reliable xesources until librarians step in and sort out what resources
are available where’.18 Whether librarians will be the means ]Jy which the gorting
will occur is some-thing time will resolve. It could equaﬂy fall to pu})}is}xers
coﬂabora'ting to pxociuce }'ournals in a uniform £ormat, or computer experts
crealing ever more innovative search methods like the World Wide Web. However

the point he is malzing is very imporlant, and often overlooked in the discussion.

The Internet is a large and confusing resource. If there is to be a move to
electronic jom‘nals, many subsi&ialy support mechanisms will have to be created.
The most basic of these is provision of compulers that have access to the Internet.
Training on the Internet, both as a search facﬂll:y and a pu])iishing facility isa

cwsrent and growing need.1? The information will have to be sorte&, and if the

14 Stix, op. cit., {note 6), p. 76. (original emphasis)

15 A, Keyhani, “T'he online journal of carrent clinical trials: an innovation in electronic
jou.tnal Pulnlish'mg', Da’cal:age, FeLrualry 1993, 16 (1, PP 145-23, at p. 15,

16

Hypertext is an electronic syslem of cross—referencing, free of the constraints of ]jneari’cy

that connects WOI'(lS, phrases, and concepls 'mstantly at the dlick of a mouse Lutton.

17 J. Powell, ‘Adventures with the World Wide Web: Creating a hypertexi library
iﬂ{ormation system’, Datginase Fel)ruary 19944, l_z(_ll, P, 59~66, at p. 66.

18 Ihid., p. 66.

19 The initiatives the UNSW is malzing in this area will be discussed in the next c}.}apter.

page 76



system ig to be complete, eventuaﬂy back issues of jom‘nals will need to be scanned
or typed into the system. All of these support mechanisms require qua]j{ie& people
and, most importantiy, financing. While in the iong term a switch to electronic
joumals will free funds currently being used to subscribe to Printecl ] ournals, there
will be a perioc}‘ of conversion that will be cos*&iy. The initial ouﬂay for this
innovation will fall on the shoulders of institutions such as universities. Harnad
and Ocﬂyzlao argue that much of this initial cost has aiready been spenl as most
academics in Australia, Britain and USA already have access to linked computers.
Powell argues that the cost will be minimal because ‘locaﬁy or na‘cionaﬂy funded
cievelopment groups provide these tools [new developmen’cs in computer science]
and documentation free, and with v:irtuaﬂy no hcensing restrictions. 20 However,
the sorting and dissemination of the information is still necessary and will

continue to be so. Therefore this will be a continuing cost.

Another argument the serials crisis creates for the move to electronic
journals is the move to specia]jsa’cion. It is simply not possible for an academic to
Ieeep up with the Lurgeoning amount of written work in their field. This results in
a situation where ‘as our numbers grow, we tend to work in narrower specialties, 8O
that the audience for our results stays constant’.2! However, this information is
being dispersed (due to libraries cutting costs), and there remains a need for access
to the whole hocly of literature. One solution (ancl gome argue the only solution) ; 18
to move to a centralised archival system that allows easy access to all literature.
Chapter 2 discussed the various centralised system proposals that have been made
over the past few decades, and the reasons Why they were not introduced. However,
electronic }ournals puh]is}led on the Internet do represent a system with the
aclvantages of a central arclaive, without the political difficulties of having

centralised control.

20 Powell, op. cit., {note 17), p. 65.
21 Odlyzko, op. cit., {note 3), p. 4.
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There is a trend towards this ah‘ea&y. The Directory of Electronic Journals

Newsletters and Academic Discussion Lists showed for 1994 that there were ‘440

electronic journals and newsletters, up from 110 in 1991. . . During the past two
years, the number of peernreﬁewecl titles has quadrupied to about 100.22 One of
these electronic journa,ls (and it should be noted that this thesis is 0111y referring to

electronic journals, not newsieﬁers) is the Online Journal of Current Clinical
Trials (QICCT). According to the editor of Database, the OJCCT is ‘the first

electronic, full-text with graphics, Peer—teviewed jou:rnal’.23 The first issue was

released online on ]uly 1, 1992,

This particular jourﬁal is interesting {or several reasons. The most obvious
feature when lool’eing at the literature on this topic, is the proportionaﬂy large
amount of pui)liciiy the OJCCT has received. This is partly due to the high Profﬂe
of the joint éevelopers, the Online Computer Lilnrary Centre (OCLC) , and the
American Association {or the Advancement of Science (whicll proéuces amongst
many things the ]'ou]mal Science.) The second interesting point is that it has been
a hl}ral'}f initiative. The OCLC has been conclucting research directly velated to this
journai since 1982, and the AAAS and OCLC agreecl to co-operate on the project
in 1989.%4 This implies that the OCLC recognised at least 13 years ago that there
was a need for electronic communication of academic results. The AAAS
developecl the editorial content and focus, while the OCLC developeci the interface
and distributes the joumal. The third intervesting point is the choice of medicine as
the end-user community. The OCLC locked first at the a&vantages of electronic

puhlishing ,

22 Stix, op. cit., (note 6), p. 74,

23 Keyhani, gp. ¢it,, (note 15), p. 14. Many electronic journals claim to be the first in some
way, the distinctive feature of the QICCT seems to be the inclusion of grap}lics.

24 1hid., p. 14
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1) the speecl of pul)lica’cicn and dissemination, 2) no page
quantity restraints, 3) the abﬂi’cy to link aui:omai‘icaﬂy to related
documents, and 4) the aljﬂi'ty to include experimen'tal data,25

bhefore clecieling that medicine was the ideal community, Ccmsiclering that there is a
need for %imeiy dissemination of the results of clinical ‘crials, that results can be
lengﬂly, that the grapllics are primarily charts, tables and graphs, and that
Physicians already use computers, it is a sound decision. Why this is interesting
however is, as mentioned in the last chap’cer, most of the people cliscussing the
advan-tages of electronic journals and creating journa]s of their own are physicists
and mathematicians. The QJCCT is an exampie of externaﬂy driven innovation

rather than internal cliscipline response to a pro]Jlem.

The serials crisis cannot be blamed on any one group or individual. Tt has
come about as a result of many different forces. While some {non ]j})rarians)
Prediet the demise of the role of the L'})rarian, librarians have realised their vital
role in the paving and signposting of the information superhighway. Infoxmation is
their trade. It has been Libravians such as Powell who have undertaken to create

systems that incorporate and utilise the wonderful possi_‘nilities of the Internet.
Which sciences are using electronic journals, and why?

Chapter 3 discussed the various pros and cons of a move to electronic
pu])lishing. Most of the positive arguments related to an improved service for the
academic in terms of speed and cost. These benefits are cross—disciplinaxy, and
therefore apply to all academics. However, the interest in electronic pul)lishing
varies from (hscipline to cliscipline. While the majority of electronic journals are
acic;.ressing themes in the humanities, some scientific disciplines are ta]zing an
interest. There appears to be a strong positive interest from the clisciplﬁles ol

p}xysics and mathematics. This interest has been translated into innovations l)y

%5 Ihid,p. 18,
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physicis%s such as Paul Ginsparg’s database. The World Wide Web which has
provideci the programming to allow the point and click interfaces such as Mosaic
and Netscape, 20 was ‘developed at CERN, the European Particle Physics
Laboratcny in Geneva, Switzerla,nd, to link collections of documents on high
energy physics located around the Internet into one huge resource.27 However,
when male.ing a decision about which scientific community would benefit most
from an electronic joumal, the OCLC chose the medical profession. This is
interesting if only for the fact that the literature (at least in the author’s
experience) seems Lo contain onjy one article on the debate for or against clectronic

publishing written by a member of the medical profession.28

While not much stu&y has been done to establish Why there might be
varying interest {from different faculties, it is possi]:tle to put forward some
conjectures, The first and most obvious question ig, are there simply more
physicists and mathematicians than members of any other (}.iscip]ine? Without
even looleing at real numbers this theory does not }101(1, as about half of the
literature has heen generatecl b}r physicisf:s or mai:hema'ticians, and they Certai:n_ly

do not constitute L.{L“y percent of the active scientific population.

The second hypothesis is that physics and mathematios are both symhols-
based discip]ines. They both reguire mathematical formulae (and therefore
symjaols) to communicate ideas. This I:heoly does have some evidence to back it.
The introduction of TeX as a near standard for mathematics supports 1t.29 TeX

was created to eliminate the necessity for re-entering information for Pul)lislling

26 (Author unknown), ‘A survey of the Internet’, The Economist, July 1995, 336, pp. 1-20,

at p. 14,
21 Powell, op. cit., (note 17), p. 60
28 This is the article written Ly Dr. Byron Waksman {see note 5) that is used extensiveiy

t}n'oug}mut this thesis. Noted on the first page of the article was the fact that the article
was solicited by the Hditor of the Journal, as the subject was ‘of pressing importance’.
Responses were encouragml, which imp}ies an active increase in interest in the sul)ject.

29 TeX is a computer 1anguage speciﬁcaﬂy {].eﬁigned {or mathematical formulae that requires
very little conversion for pu]alica’don.
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(an& therefore e]jjninaf:ing another po-tential source of error). By the same ‘colzen, it
could he arguecl that chenﬁsbry also communicates in syml;)ols (ie: moleculesE’O) and
therefore, if this argument is to hold, the same innovations should be occurxing
there. Two years ago, a paper was pu]alishecp’l (electronicauy) that outlined the
introduction of MIME (Multipurpose Internet Mail Extensions). This is a set of
applica{'ions that handle ‘the details of retrieving, converting, and Ajsplaying a wide
variety of message types in a manner transparent to the user’ 32 This will allow
chemists and E)iologists to ‘(iisl)lay, manipula’ce and even annotate a molecule’33
over the Internet. MIME was developed by Henry Rzepa, a computational chemist,
Benjamin J. Whitaker, and Peter Murray-Rust. [t came as a result of ‘the
[iif{icuhy. . . In trying to acl as a referee of scientific papers without I)eing able to
visualise the results of the work preselfcecl’.34 These details ave worth noting
because the cievelopers were nel computer programmers, but researchers in
response to a need. Both these innovations &isplay a realisation within the
scientific world (at least in some disciplines) that the Internet needs to have
supplemental programs to allow it to be useful to the scientific commumnity, and

given such programs, it will have distinct advantages.

Symhols—based communication is &irecﬂy related to the concept of
codification, ‘the consolidation of empiricai lznowle&ge into succinct and
in‘cerclepemlent theoretical formulations’.35 Mathematics is highly Codi:f:ied, as the
only form of communication are formulations. Physics, ]Jiop}lysics and chemis’cry

are fields ‘we intuitively identify as more highly codified [than the rest of the

30 O]JViGU.BIy molecules are not syml)o]s, but as ﬂwy are not text, they reguire some form of

computer program that allows entry of their desc::iption.

31 S. Wei})el, ‘Mime and the Future of Internet Journals' , Electropic Journal of Virtual
Cultm'e, August 1993,_1_{5), {no page numl)ers)

32 thid., (no page numbers)

33 Stix, op. cil., (note 6}, P 74,

34 ihid., p. 74,

35 R. K. Merton, The Sociology of Science, Chicago University Press, Chicago, 1973 P
507.
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sciences|’.30 How this information ties in with the question over the involvement
of mathematics and physics is the 1'e1a’cionship between highly codified discipijnes
and the imme(liacy factor of the papers in those clisciplines, ‘the more higMy
codified the field, the higher the rate of “obsolescence” of pul)]ica‘tions in it."37
Cole and Cole8 point out that (in 1971 at least) ‘papers in physics now have a
half-life of no more than five years. 3? Therefore mathematics and physics as
higmy codified fields, have, in addition to symbols-based communication, papers
that become redundant (in an innovative sense) within a short Perio& of time. The
combination of these makes them ideal disciplines for electronic journals. Other
scientific ({isciplines (ml:}l lower codification) have ‘classic’ literature? with longer
half-lives#!, which means that any transfer o electronic pulalishing will still need to
incorporale axchived printecl papers. With Physics in particu}ar, the entire Lody of
currently used papers could be on the Internet and available electronically within a
couple of years, as the half-life of the first elec%ronicaﬂy Pul)lished papers that
appeared is reached. Paul Ginsparg's database is already four years old, so well on

the way to Leing in this situation.

If electronic journals are introduced, the ‘]'013 descrip’cion’ of a scientist will
change. Obviously the methods of sencling information and submi-bting papexs will
switch to electronic form, but the Changes would go deeper than that. Scientists
have four main roles: research, ’ceaching, administration and gatelzeepilag.4‘2 All of

these will be affected somewhat, in that the mechanism lny which the roles are

36 Ihid., p. 508.

2 Hji(l., p. 508,
38

J. Cole and 8. Cole, ‘Measuring the quality of sociologica! research: Problems in the use of
the Science g:i’cation Tndex’, The American Sgcigiggigt, F‘ef)ruary 1971, Q, PP 23-29, at
p. 26.

39 Ihid., p. 26.

40 D. de Solla Price, ‘Networks of Scientific Fapers’, Bcience, 1965, 149, pp. 510-515, at

p. 514,
41 See Chapter 2, note 43 for an explanation of the term ‘half-life’,
42 Merton, pp. git., (note 35), p. 520. Gateleeeping is a term used to describe the quaiity

control system in science.
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fulfilled will cha.nge. The ga-l:eleeeping role could change considerala]y, as the
‘selection of referees [WLH be limited] to those who have access to facsimile
1‘ep1'0cluctio11 or compuler networks’.43 That observation was made in 1985, and it
is {air to say that most academics do now have access to this equipment, but not all
are familiar with it, and not all are prepared to use it. (This claim is substantiated
in the results of the empirical stu&.y, appearing in the next clu_apter). Therefore the
conclusion that ‘a drop in quality [will occur] since the best reviewers for a

particular paper [may not be able to do it]"#4 siill has validity.

There is a certain amount of resistance }Jy the academic community to the
introduction of electronic journals. This is often expressed in terms of the
normative structure of science (an(i the use of that argument is discussed in the
previous chaptet). The underlying reasor may well be sixnply fear of the
teclmo]ogy, but because this is not seen as a iegi{:ima'te argiunent, the negative
reaction is expressecl in other terms. Pacey discusses this phenomena {in relation to
VDUs in computer insi:aua'tions), where ‘a negative reaction to the new equipment
may be expressad in terms [other than the real {ear] hecause in our society [t}lose
reasons are| 1'egarde& asa legiﬁma’ce reason for rejecting it 45 When consiclering
that there is a considerable personai investment in Leing a scientist-it takes ‘an
average perioci of eleven years after entry mtlo coﬂege to obtain the doctorate in
science 49-the reluctance some scientists have to c]aange is understandable. The
position a scientist holds is due to operating within the current system, so any
change to that systemn, which may invalidate some of the previous work is
threatening. In addition, those eleven years have been spent ]Jeing indoctrinated

not only into the paradigms of the discipline, but also into the parac]igm of the

43 C. Bishop, ‘Electronic publishing: To be or not to be’, The Quarterly Review of Biology,
March 1985, 60, pp. 43-52, at p. 46.

44 Ihid.. p. 46.

45 A. Pacey, The Culture of Technology, Basil Blackwel, Camhriclge Mass., 1983, p. 11.

46 Merton, gp. git.. (note 35), p. 500, This ﬁgure comes from a stucly done in the U.8.A., in
1971.
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system of science. A threat to this is able to cause (Wi‘d’l apologies to Kulm) a
revolution. It is interesting to note that the word revolution is often used in

discussion of this topic.

By loolzing al idiosyncrasies of different disciplines it becomes apparent that
the introduction of electronic jou.rnals to scientific pul)]ication is more comp]icated
than an umbrella solution. Different disciplines have different requirements, and
the academics in each cliscipli_ne have cliﬂering familiarity with and wﬂ}ingness to
operate with computer tec]:mology. Itis ]jlzely that mathematics and p}lysics will

pave the way for other, less inclined, &iscipl'mes to follow.

Are the pu]olis]iers friend or foe?

As with almost any situation, when trying to peel back the layers of
incentive behind clecisions, one invaria])ly ends with the pro]alem of who pays the
bill. The situation with electronic journals is no different. While most of the
arguments (Which are discussed in the previous chapter) do not use costs as a
central issue, ‘chey are in fact fundamental to the decisions that will end up ]Jeing
made. It is important to take a step back and decide who benefits and who does not
if electronic journals come to pass, because these factors determine an individual’s
or group s stance on the suleect and may su]asequen’cly influence their argument,
Publishers have a vested interest in whether scientists turn to electronic joumal

pu]alica{:ion or not, Depen&ing on what form electronic ]'ournals take, they camn pose

a threat to pu]Jlisllers’ livelihoods.

As discussed in the last chap’cer, pul)lishers place ‘added value’ onto an
article 'they Pu]niis]n Ly: editorial selection; organising re)terees; dissemination to an
audience; and archiving the information. The added value is ma'mly in the form of

certification of a paper in the eyes of the scientific community. A paper written
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that sits on the author’s desk has no value. The value of the paper starcls aceruing
once other academics can read it, and its perceived ‘value” increases the further into
the editorial system it has progressed. However, the role publishers play in this
process is mainly administrative. Those parts of the value adding process that are
highes‘c in value (-the verification of the paper) are performed Ly other academios,
for no oharge. The remainder of the added value, dissemination and archiving, is
about a thixd of the cost, ‘printing and distribution accounts for about 30% of the
cost of a traditional research jm.1rnal’.4'7 There are two conclusions from this
ﬁgm‘e. First, the whole pul)lication system will cost less if it becomes electronic
because there is no need to pay for printing and distribution. Second, more than
two thirds of the cost of pul)lica’cion is spent in areas that do not benefit academics
direcﬂy. Tt can of course he argue& that some of that cost is in typesetting and
1ayout, but as academics are increasingly presenting work in a prin'taMe form
(especiauy since the introduction of programs such as TeX, and MIME), this cost

to the pu]alisher is decreasing, with no comparable lowering o subscription cost.

The issue of cost can be approache(l from many angles. Ocﬂyzlzo {as can be
expectecl from a ma’chemaﬁcian) has actuaﬂy costed the production of a paper and
of pul)lishing a paper. While these numbers are estimates, his argument is
convincing, and it is fair to take the estimates as reasona]aly accurate. In
calcuiaﬁng the cost of prociucing a mathematical paper (anci these numbers can be
easﬂy extended to other discip]jnes), leyz]eo considers the average pu]a]ica’cion
procluction of a given academic, and the cost of employing that academic. He
calculates that on an average, a vesearcher produces two or three papers a year, and
i costs taxpayers, students and donots to universities about $150,000 per year to
employ the academic. This inchides salaly, grants, capii‘al works and equipment. I

one third of this cost is assigned to research activities, ‘each paper costs at least

47 Franlas, op.git,, (note 1), p. 5.

page 85



$20K’ 48 His method for calculating the cost of publishing a paper is more
complicated, hased on a survey of American research journals. He concludes that
the estimated cost of publishing a paper is $4000.49 There is a large difference
between the two {igures, and Ocﬁyzleo concludes that in monetary terms, ‘the value
added by the publishers is dwaifed by that of scholars’.50 This hecomes even more
evident when consicleri,ng that much of the added value in pu]:v}ishing is from

a H - - . -
ElCﬂ(lElmlCS meald mvolvemen{t i1 pecr review,

These f;igures move the argument towards hewing less involvement }Jy
pu])iishers in the publica'tian process, which appears a contradiction in terms.
Certainly there is strength in the argument that pu])licati.on costs should be
lowered. Various people have suggeskecl what the costs of pub]js}li_ng would be if a
move to electronic pul)lishing were to oceur. Publishers maintain that the
immediate lowering of cost (ciue to the elimination of printing and mai]ing) would
be about 30% of the current cost of publishing printed journals.51 Others argue
that in the switch to electronic journals, the costs of journal publication will in fact
be considerably lower than that, This is based on the fact that many of the ‘set-up’
costs of electronic publications have already been spent. Stevan Harnad argues that
‘schoiaﬂy writing on the net is cheap enough that it does not need a trade model
for support’, 52 and the cost of production will be 25% that of paper journa]s.
Ocﬂyzlzo is even more enthusiastic in his estimation, and argues that ‘the financial
costs of electronic journals should be so low that they will be absorbed into general
overhead expenses .53 Storage costs aui'omaticaﬂy plumme[:, as ‘it is alreacly

possijﬂe to store all the current mathematical pu]a]ica-tions at an annual cost much

48 Odlyzko, op. git., (note 3), p. 11.

49 This figure is 50 low partly because of the unpaid work of referees and editors, but the
argument is hased in real monetary terms, so it g not Possii)le to include this work.

50

Odlyzko, op. cit., (note 3), p. 11.
51 Ibid.,, p.12. and D. Brent, ‘Stevan Harnad's ‘Subversive Proposal’: Kick Starting
Electronic Scholarship’, Elournal, June 1995, 5 (1), 1. 258.

52 [hid., {Brent}, L. 256.

53 Odlyzko, op. cit., (note 3), p. 12,
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less than that of the sul)scription toa single journal.’&i‘ Ofnyzko’s {inal ﬁgure for
the pul)hcation of electronic jourrmls is 10% of the estimate of current costs for

Pi‘in'tecl journ als.

This }r_)z'ec]iction is very bleak for publis}zers, who are laeing written out of the
futuristic equation. Harnad, in his ‘subversive proposal’ (which is discussed in the
previous chapter), is arguing that this should occur. He maintains that academics
should take a pro-active (author’s expression) stance on the issue of electronic
pul)lis]ning , since it is not in the publishers’ best interest to instigate the transition.
This should take the form of an electronic archive of preprints, which are replacecl
with the puL}ishecl versions once verified, It is only once Pul)iication is fuﬂy
electronic that the break from pul:»]js}lers can occur: ‘only all-electronic journals
have the potentia} to free themselves from the Faustian }Jargain with pu])lishers.’55

O(ﬂyzlzo takes an almost ﬂippant approach to the demise of pubhshers,

The transition to a paperless system 1s ]j_leely 1o be painfui 'though. It
will be painful for the employees of the pu])lishers. After all, what
am predicting is that most of their pro{essional skills, acquired at
great effort, and £ormer1y higlﬂy valued I)y the scholarly community,
will become obsolete.56

So what are pu]a]ishers doing about this situation? ‘Publishers are still
trying to figure out how 'l;hey can recover their costs’.57 Some have realised the
increased interest in electronic publication, and are now actively doing Some’clling
about it. Paul Ginsparg’s online electronic preprint service for ].'].igh energy physics
has prompl:ecl Elsevier Science to create an electronic journal which is an ‘on-line

compilation of alveady reviewed papers that are ljeing readied for print in Nuclear

54 Thid., p-5. Ocﬂyzlao does ot appear to have included the printing costs to the users in his
estimations, and these should be taken into consideration.

85 Brent, pp. cit., {(note 51), 1. 300.

56

Qdlyzko, op..cit, {ncte 3}, p. 14
57 Stix, op, git., (note 6), P. 76.

page 87



Bhys_igg’.sg It was the market response to Ginsparg’s Cla’ca]aase, 'c}ear}.y the market
was ready; Ginsparg move than proved that’,59 that swung the research into
electronic journals into reality (the database reputedly receives 45,000 instances of
access per &ayée). This example shows the reluctance of pub]:isllers to be innovative
in the field of electronic pul)lishing, at least until there is a proven market (and
subsequent return on the investment). It can be argued that an individual,
Ginsparg, Las altered the status quo relation to an institution, Eisevier‘. Tf 80,

this is a rare case of an agent changing a situation against the odds of a structure.

In the first section of this cilapter, Keyani's statement reiating to access
versus ownership was discussed. The idea of uncoupli_ng own,ership from access has
also been adop-ted ljy pu]alishers. However, the fundamental phﬂosophy behind it is
very different. The commercial pu])]isher’s concept is one where ‘a one year
suhscription entitles the subscriber to one year of access. . . . the subscriber a}ways
owns the medium and never owns the nwssage’.(ﬁt This, in eﬁect, means that the
ownership ig always in the hands of the puhhsher, and the (]imited) access is paid
for IJy the subscriber. O])viously ‘such an arrangement is very aclvantageous to the
pl.i]:iisher.’(j:Z These sorts of ideas dive strength to Harnad’s subversive proposal.
Unless a break is made from pu])lishers now, when there is an opportunity, the
pul)lishers will take over the electronic medium as weﬂ, thus undermining any
possibility for breaking the ‘Faustian bargain’. Tt is, of course, possible that
Pu]alishers may take over electronic pu}ﬂislling anyway, but this opens an
interesting question, can scientists and other academics exercise agency given these

struc"cural features?

58 Tl)i(l.,p. 76,
59 Stix, op. ¢it., {note 8), p. 76.
60 Brent, gp. ¢it,, (note 51, 1. 209.

61 Franks, op. cit., {note 1), p. 3
@ il p. 3.
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Howard Rheingol& is an author and net activist’. An article featuring an

interview with him states ;

What 1'eauy worries RheingoM is the issue of monopoly control.
So far the Internet has been an ad 1100, self regula'ting media
frontier. . . . What lmppens if one of the major corporale Players
gainsg a great deal of control over Net traffic? What kind of power
would they have over content?63

As Winner points out, "cechnoiogies are not merefy aids to human activity,
but also powerful forces acting to IBSI’]B,PE that activity and its meaning’,04
Therefore, when decisions need to be made about the tec}lnology, the ‘ways. . . in
which every&ay life is transformed Ly the media’cing vole of technical devices'65
need to be taken into consideration. Unfortunately, if a large corporation (and
riany pul)lishers are large corporations) is male'mg these decisions, the ju&gemen'&s

are made on narrow grounds, especiaﬂy whether the new 'l:ec}mology makes a

projri't 66

Harnad’s proposal touches on the issue of copyright. This has been a much
debated topic in the literature. This thesis, through space restriction, will not look
into the issue in detail. However, a brief overview is appropriale. Copyrigh-t in the
case of academic pul)]jshing is held I)y the pul)lishe}:s, not the authors of the worlz.,
and so it is an issue that will affect pul).iishers most, The main cliﬂiculty with
copyright and the Internet is the pro]ﬂem of policing. The reason the Internet has
been created in the form it has been- i.e., one with no central controﬂing force - is

specificaﬂy to allow it to withstand such disasters as a nuclear attack. In this

03 J. Casimir, ‘Keeping the Net Free', Svdnev Moming Herald, Juzne 13, 1995.

04 L. Winner, “The Whale and the Reactor, University of Cﬂxicago Press, Chicago, 1986, .
6.

65 hid., p. 9.

60 At the risk of painting Bill Gates as the n:levil, the introduction of Windows ‘95 this year is
a very goor} example of this, The Australian Navy held off the upgracle while it asked
questions of Microsoft ahout security. The almost ccmplete absence of any reporting of
this incident is starlaly Dpposea to the fanfare the launc]ning received Ly the Ppress.
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manmner, the Internet has i)een, [rom the start, givenr an i&entity of its own. No-
one owns the Internet, and no-one controls it (yet). Controﬂjng the Internet would
be extremely difficult to clo, lJy its very nature, and it is due to this feature that
there is currently so much debate about copyright (and iegai issues such as
pornography and the I]lze) How does one state {or country) pass laws for
some'tlling that is not ciirectly respons:il)le to a person or organisation? The
Internet’s highly distributed nature makes restrictions and regulations

£undamen‘sauy difficult to enforce.67

There have been attempts lo create systems that will enforce copyright o1
the Internet, and ‘so far most of the work . . . in the U.S. has been done by the
pu])iishers.’és There are several different methods for controu_ing copyright, and
most of these are related to access to the material in the fivst place. The European
Commission is funding a project called Copyright in Transmitted Electronic
Documents (CTTED), and so far the systems being developed assign specific
viewing jrigh'ts to different users. This is monitored with either a Passworcl, ora
‘swipe card’, and all accesses to the system are monitored.?9 A different approacll is
similar to that used for photocopies tociay, which relies on the honesty and goodwiﬂ
of the readers. It is manifested in the form of copyrigh’c nolices that appear on the
opening screen when a new document is called up, similar to the ones posted on
photocopiers 1 university libraries and schools. Other systems include ‘a copyrigh’c
statement on every printout or downloaded file.”70 lxrespective of the form, the
systems are not yet sophisticateci enough to control electronic use of information,
and given that control of photocopying has yet to he achieved, it is Iileely that a

truly successful system of copyrigh’c will not be able to be implemenf:et{.

67 Author unknown, gp, git., (note 26), p- 18

68 (. Long and C. Neesham, "Whose copyright is it anyway?’, New Scientist, 24 July 1993,
139, pp. 21-22, at p. 22.
69 H)ifl., p- 22.

0 M. K. Duggan, ‘Copyright of electronic information: Tssues and questions’, Online, May

1691, 15, 7P 20-26, at p- 23.
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Harnad’s proposal suggests that there is no need for copyright, as ‘it only
became an issue in scholarly pul)]ishing because Pul:}ishers—not scholars-had to
protect their financial investment in the paper infrastructure’. 7! This is suppor‘l:ed

Ly the statement?? that

‘many potenﬁal electronic information puI)]ishers are reluctant to
disseminate digital-based content until some kind of technical and
legal standards can ensure that their sizeable investments in
intellectual property won't be iﬂegaﬂy copiecl, sold or altered.”?3

The issue of copyrigh’c, as with that of pornography, could well be the ‘Lig lie
technique to manipulate puhlic opinion on the eve of far—reac]qing and intrusive
legislation’.m‘ Rheingol& outlines a speci_'[ic case refa’cing to a claim of pornography
that is occurring on the Internet that was based on false information and was
blown out of propoxtion. The point he is maleing is that ‘Lasing gweeping
1egisla’tion on bad science demeans scholarship, journalism, and democracy.'75 By
the same token, pu])lishers waiting for copyright laws to change before 'm’croclucing
electronic pu})lishing aye using the issue of copyright to attempt to dain some form
of control over electronic publishing (if we accept Harnad's suggestion that

scholarly copyright does not need to exist.)

71 Brent, gp. ¢it., (note 51}, L. 291.
72

The article the quote appeared in was written from the pumishers’ perspective,
73

K. Martin, 'Understantling the forces for and against electronic information pul)lish'mg’,
CD _ROM, July/August 1994, 7, pp. 129-134, at p. 131,

74 Rhe'mgolclis paper, Woulcl-l)e Censors Base Arguments on Bogus Research’. (avaiialafe
elec’cronicaﬂy through his home page)

5 1bid., (no page numbers)
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Conclusion

There are Imany factors and many people involved in the move to electronic
Publis}xing. Inevital:uly, such a move will cause c}mnges to the way li]:rarians,
academics and pu])iishers operate. Publishers have the most to lose Bnanciauy, and
not sul‘prisi.ngly are attempting to instigate patterns thal protect their current hold
on the academic puMis}ﬁng syster. Librarians, while potentiaﬂy in a livelthood
-ﬂlrea’cenir.tg situation, seem to be 'l:alzing an a&apti.ve stance to the change,
incorporating their skills with the ’cec}molog}r in order to continue their services in
the new envivonment. This is a clear example ol agdents worleing within prevai_]jng
structures. Academics (or at least some) have Legun their move towards what will
uli‘ima‘ieiy be a more beneficial system for them. In consiciering these motives, it
becomes clear that the fundamental necessily to assess the impact these changes
will have on the transformation of everyday life of scholarly communication will be

overlooked in the race to ‘ge't in first’.
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CHAPTER 5
RESULTS OF AN EMPIRICAL STUDY

The Nature of the Study

The decision to conduct a survey as part of this thesis was partiaﬂy inspixed ])y
a study conducted in America in 1989 on the introduction of The National
Research and Education Network (NREN). That study looked at the impact of high
spee& networks on scientific communication and research, While electronic journafs
011137 comprised part of the elements of discussion, the results were guite clear. The
attitude of scientists towards them was negative: ‘there was genered contempt for the
“Fleischmann and Pons Syndrome", ie., using nelworks to circumvent the
tradilional peer review and publication process’.1 All participant groups generally
asserted that sen&ing research results out on the network ‘cheapens’ the status of the
researcher.? There was an hnphcation that the network was far more relevant in
relation to su.]ami’cti_ug papers elec’cronicaﬂy, than supporting electronic journals.
Given that the Internet’s pu])hc profile had risen d}tamaticaﬂy in the last 18 Il"lOli'l:llS,
and computer use and availability in the academic environment has become the

norm, [ felt a similar study conducted in 1995 could show a different outcome.

The first step was to establish if any study of this kind had been conducted ljy

the University of N.S8.W. in the last couple of years. This was for two reasons: fixst,
there was no need to go to the trouble of conducting a survey if one had already been
done; and second to gain an insig]:l‘t into the subject matter. The Computer Services
Department (CSD), which is responsible for the Campus Wide Network, and
allocates e-mail adclresses, was approac}lecl to establish if any statistics existed about
which academics at the university were connected to the network. The USD referred

me to the Division of Information Services in the lii)rary. Marion Bate, Principal

1 C. R. McClure, gtal., The National Research and Education Network (NREN): Research
and Policy Perspectives, Ablex Publishing Corporation, New Jersey, 1991, p. 103.
2 Ibid., p. 149.
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Librarian (0{ the Division) said that 1o s’cuciy of this kind had been done, and
expressed interest in the results. She also referred me to the Bducational Testing
Centre to have Iy Survey checked for obvious errors. Robert Dias at the Educational
Testing Cenlre lein(ﬁy did this and stated that with a few minor modifications,; it was
a good survey. No pﬂo’c study was conducted, however, and the returned
gquestionnaires showed some pro]:alems with the survey desig:a. These pro}:alems are
discussed in full in Appendix 3. A study on attitudes to Computer Mediated
Communication had been recen’cly done })y an honowrs student in Social Science
and Po]j.cy, and we met to discuss our work. I also went into the Pllysical Sciences
Li}Jraly and spolee with the co-ordinator of the Internet lraining courses that are

l)eing rumn.

The SuL]'ects

The population used in the study are scientists at the University of New
South Wales. The Faculties of Science, Engineering, Applied Science and Biological
and Behavioural Sciences were targeted. In total 473 surveys were sent out, and 116
were returned. This represents a 24.6% overall return rate which was fairly consistent
’cl'xroughou% the Faculties. On a School 13)? School ]Jrealeclown, between 10% and
60% of the surveys were returned, with most Schools returning between 23% and
33%. {See Table 4 for a full breakdown of the Schools). Therefore it is faix to say
that this survey shows an across the hoard representation of academics in all schools

in the Faculties surveyeé.

All academic ranks were ’cargeted, from postgradua‘te students to Professoss.
The breakdown of respon&ents is given in detail in Table 5. This shows a reasonable
representation of the numbers of each Pro[essional rank within the university,
ai-l:hough it does show a proportionaﬂy Ligher than expectecl number of returns from

Associate Professors.
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Of the 116 surveys returned, only 14 were completed by women. Women are
very under represented in the science faculties at UNSW, given that in all other
respects the returned surveys show a realistic representation of the sample popu_la’cion.
I was not aware that the situation was so acute and this is a shame from the survey
perspective, as | had intended to try Lo ascertain whether the sex of the user affected
the generai attitude towards electronic journals, Because of the very small

representation of women, I was unable to separate most issues on the basis of gender.

The Survey

The survey questionnare was prin*ced on a double sided sheet of yeﬂow paper.
A covering letter signecl ]Jy Professor Randall Aﬂ)ury, the Head of the School of
Science and Technology Studies endorsed the survey, and was sent with the
questionnaires. {See Appen&ix 1fora copy of the survey and the covering le’cter).
The survey was conducted through the internal mail with provision for return ])y the

same route. The questions were a mixture of mul'tiple choice and free answer.

The overall question ]Jeing asked is: do academics at UNSW in 1995
consider electronic jowrnals to be viable as a mode of puI)Iication? My hypoﬂlesis is
that scientists” attitudes towards electronic journals in 1995 are more positive than
were shown in the 1989 study, and that there is an acceptance of the inevitability of

a switch to an elech‘onic meclium.

The experilnen’tal variables are demogmphic‘s: cieparl:ment ('hard’ or ‘soft’
sciences), professional rank, sex, and age. (Al“chough as discussed above, the variable
of sex of the responclent will only be used when the percentages represent a viable
sample space). There are four main depenclent variables which were chosen as a result
of the work done on the main issues su:rz:oun{ling the introduction of electronic
journals that are explored in the main body of this thesis: internet use; quality

control; comparitive attitudes towards electronic and printed journais ; and
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ergonoics.

First, questions were asked about the extent of respondents’ use of the
Internet. [t is Possi]::le that a negalive attitude towards the introduction of electionic
jou:rnals could be a result of ignorance ox fear about the Internet itself. Questions
12, 13, 14, 18 and 19 looked at this, both in velation to searching for academic
information and the use of e-mail. The questions on e-mail uge are specifically
atlempting to ascertain how dependent a given respon(len’c is on electronic

communication.

Consisl;enﬂy 'I:hroughout the literature, the debate over quali‘cy control
appears. Questions about quality control were 14, 16, 17and 20 and they began with
an open ended question {o try to establish the responclen%s’ understancli;ng of the
isgue in general, and then in relation to the Internet. The guestion aslaing which 5
journals they use most often was an attempt to find out whether 1'espon&en{:s were

aware if their journals were refereed or not.

The questions that exploreé~ the comparative attitude towards electronic
journals and Prin'f:etla journals were 13, 16, 22 and 23. Unfortunai:ely, many
responcients who had not expel‘ienced electronic journals did not include answers for
electronic joumais, so while this calegory can show some gooé insight into attitudes
towards pr.inted journals, the comparative attitudes towards electronic jounlals need

to ]Je surmised.

In Chapter 2 al)ove, previous attempts to find supplements or alternatives to
the printecl journal are discussed. One of the recurring prol)lems that these attempts
encountered were erdonomic issues relating to the way academics use journais.
Questions 19 and 23 look at which forms of communication the respondents use
most, and how i‘hey use iounu;ds. This will allow some conclusions to be made about

the sorts of aclap-tations electronic journals may need to make to be successfuﬂy
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in’cegrai‘erl into the current habits of academic life.

A section on computer use was included to ascertain the percentage of
responclents who had access to computers and which of those were connected to the
Campus Wide Network (which has Tnternet access). 113 of the 116 respondents had
access to a compuler on their clesie, and only 9 people did not have a connection to
the Campus Wide Network. These peogﬂe come from different departments, so it is
meely to be individual Prouems with their computers rather than no connection {or
possﬂaly a lack of awareness of their connection). Therefore all responclents al least
have access to the Internet (am}. thus electronic journals) , 80 no distinction needs to

be made on the basis of access.

Discussion:

Internet Use

The responclen-ts' use of the Internet is ]Jeing ascertained in several ways.
Firstly, they are asked if they have searched for academic information on the
Internet, and if not, why not. This will establish the percentages of responden'ts who
ac*tuaﬂy use the Internet as an academic vesource. Secomﬂy, they are asked ahout
training, it is possi]ale that the pro]:lems peop}e have with the Internet could be
resolved t}.n‘ough training. T l1ir(8y, the responclen‘cs are asked ahout their usage of e-

mail as a form of communication.

Table &(a) summarises the results to the question, ‘Have you ever searched
for academic information on the Internet?” In the three categories of: females 36-
50, males 26-35 and males 36-50, almost exactly 75% had tried to find academic
information on the Internet and 25% had not. However, in males 50+ , 56% had
tried to search and 44% had not (females for this age group is too small a sample
space). It is possible to argue on these grounds that age is a factor in the willingness

of an academic to search for hlformation, as the percentage who had tried decreases
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significantly once the respondent’s age is over 50.

This guestion then had a section asleing for reasons why the responclent had
not searched for academic information on the Internet. The responses are
summarised in Table 8(13) Their main thrust is best expresseci 13y a comment from a
Iespomlent from Op’cometry, ‘No training, no time, no perceived need’. The lack of
pexceivecl need to use the Internet is a common theme in these TespoILses, and parl:ly
this is due 1o the avaﬂa]aility of information elsewhere, such as through the ]i]Jrary.
Another repeated theme is the perceived amount of time that is required to search for
information. This is parl:ly due to lack of training, and a few peop]e specificaﬂy
mentioned this as a reason for not seai‘ching for information. So what sort of

training have the respcnéenis had?

The results of the question about training are summarised in Table 1(a).
Qriginaﬂy this was to be analysecl on the basis of Department. However, upon
Iooking at the responden'ts who had repheé that they had had formal training, it was
apparent that the 17 rephes came from a wide range of departmenhs. There appearecl
to be no discernible pattern (see Table 7(h)). The ouly interesting result according to
department was in relation to those who were self ‘E:augh’c. Of the 48 who answered
Jtlley were self 'taught, 21 came from Computer Science, Mathematics or Physics.
They comprised 66%, 53% and 66% respectively of the respomients from those
(leparl:men’cs. As Mathematics and P}lysics are in the forefront of the electronic
journal clel)ate, and Computer Scientists are laigMy skilled in computler use, it is
these three clepartments that would be expec"ce(i to be the most involved in work on

the Internet and more lilzely to be using it. This result tends to support that.

Overwhelmingly (41%), ‘self taught’ was the most frequent single response.
This is underlined by the fact that many of the respondents who answered ‘colleagues’
and ‘documentation’ also ticked ‘sell’; so the total is ac’cuaﬂy higher. The next most

popular forms of training were Colleague (23%), Formal Training (16%), No
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Training (12%) and the least popular was Documentation (8%). Formal Training
and Documentation are the only [orms of training that could be considered
‘structured’, Therefore, less than a quarler of the responclem%s had been trained in any
sort of structured manner. It is not surprising then, that many people are aitempting
to use the Internet and then giving up, &ismissing the Internet as ‘ungtructured’,
'disorganiscd’ and having “too high a noise to information ratio’ ) which is what many

Of; I:he IGSQOII(].BI}tS 1’1&\76 (1011(3.

Training on Internet use is offered at UNSW by the special libraries. The
Physical Sciences Li])rary offers courses free of charge to academic and general stalf,
and postgraduate students of the Faculties of Applied Science, Built Environment,
Iingineering and Science. The courses are ongoing, and the two hour course that is
an introduction to }Jrows'mg the Internet using Netscape runs approxjmately once a
week. The faculties atten(]ing Netscape Classes in May 19953 were Engineering
34%, Applied Science 12% and Science 8% (with the total made up by Library 8%
and Built Envivonment 38%). This information is important because it highlights
the fact that training is rea(lﬂy available o all of the respon&en‘cs. It must be
considered that 'Lhey could be unaware of the service. The importance of training on
the Internet in the implementation of electronic journals is discussed in the previous
chap*l:er. While it is a positive step on behall of the UNSW to offer the courses that
they do, an increased awareness of the courses amongst the academic staff (ancl
therefore an increase in the number who comple‘ce the course) could show a

substantial increase in the awareness and use of the Internet as an academic regource

at UNSW.

The questions about e-mail use were included because use of e-mail is use of
the Internet al‘l:hough many people do not perceive it as such, Tt is an attempt to
establish how &epencient on e-mail academics are. The results to the question appear

in Table 11, and are ranked accor&ing to f:reg{uency of use, age and pro:[essional rank.

3 Thanks to Jane Russell {P}lysica[ Sciences Li]Jrary AARNet/Internet Training Co-orclinator)
for prow’&ing these statistics,
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Overwhelmingly, e-mail is used, with 110 respondents answering ‘yes’ to the
question. This question had surprising results because of the ten people who said that
'they did not contact other members of their research area })Y e-mail, four had said
that ’l:hey use e-mail, so this use of e-mail must be for other purposes. Therefore e-

mail use is more wideapread than this survey indicates.

In response to the guestion aslzing how often the respondent would contact
other members of their research area, 49% responde({ daﬂy, with 24:% Weelzly and
18% monthly. There is, therefore, a heavy dependence on the use of e-mail within
the Faculties of Science as a form of communication. This result supports the theoxy
that academics are increasingly using electronic mediums for communication and
other aspects of their academic life. The concept of ’cechnologicai momentum, that it
is not a much }Jigger step to move from use of electronic communication to a fully

electronic journal system, is explored in the last section of Chapter 3.

The foﬂowing guestion asked what the most common forms of
communication were for the responclent (see Table 12(a)). A choice of seven forms
was giverl, and the o]aject of the question was to find where e-mail ranked amongst
other forms of communication. 82% of respondents ranked e-mail in the top three
forms of communication, with 42% llaving it as their first choice. The age group
that use e-mail as a primary form of communication most is the 36-50 group (47%).
This is contrary to expectations, but one reason Why the younger age group (26-35)
does not have a higher percentage could be because ‘cl’ley are still es’ca}olishing a circle

ol coﬂeagues.

Tnternet use (in the form of e-mail) is widespread, many academies rely on it
as a form of communication. However, the perceived usefulness of the Internet as a
source of academic information is low due to concerns about qualiiy, and lack of
Ienowleclge of how to use it. It is Possi]ﬁy necessary for the Physical Sciences Lﬂ)mry

to make their courses more wi&ely known to academics so that they can take
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a(].van‘tage of the service.

Qua]ity Control

I general, the answers to question 15 (‘What is your understanding of
qua]ity con%rol’) were comprehensive. This question was sirnply to establish if the
responcleni‘s had a grasp of the issues the survey was trying to investigate. Almost
without exception, the replies were ‘peer review or ‘refereeing’. Three respon(lents
answered in a way that imp]ietl it was up to the writer to control the standard:
‘Should indicate mtegrity of part of researcher’; To obtain correct and
comprehensive da'i:a’; and “Use of accurate data Pxesentecl 'trul;h;[uﬂy?. Otherwise a

goo& un&ersl:anc{ing of the quahty control system of science was demonstrated.

Question 20, asleing for the respondent’s top five journals was a question to
establish if 'they were aware whether these journals were refereed or not. One
Optometry Associate Lecturer was unsure about three of hexs, but apart from a
couple of general interest magazines (mainly in Computer Science), all the journals

used ]:)y the respondents are refereed.

The question Jregarcling concerns about the qualify of information gained
from the Internet elicited varying responses (see Table 6 for a summary). The lack
(or perceivec], lac}z) of quality control is a recurring theme. Two interesting responses
were a concern about viruses, and the cost of advertising. Neither of these in the
author's opinion are concerns that cgireciiy affect the issue at hand. There was
concern shown about the instituitional recognition of pu]:]isl'ling in electronic
journals. A mathematician wrote for academics interested in promotion there is
doubt that the University will take eletronic puI’J]_ications seriously.’ The most
revealing answer was from a Biotechnology Lecturer, ‘Most academics {senior) do not

use it and therefore do not contribute. This is possi]ﬂy one of the main reasons

4 This is quoted e):actly as written,
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many of the :respan(len’cs would not consider pul)]is]ning on the Internet, although
there was not a question in the survey that speci{icaﬂy 'targetec;. that issue. This is a
demonstration of the Catch-22 involved in the deveiopmen't of the Internet as a
viable publication medium. Scientists will not publish on it until it has some status,
and it will not have status in the eyes of scientists until senior academics pu]j]is}l on

it.

This survey has shown that not only do academics in science at UNSW have
a good u11(IerS'tan(I‘ing of the quaiﬂ:y control system in science, they consider this to

be a key proﬂem with the introduction of electronic journals,
Electronic Journals compare& to Printed Journals

This survey aH:empted to produce a comparison of attitudes towards pl‘iﬂ'ted
journals and electronic journals. It has not been as successful as was hoped because of
a lack of clari't”y in the questions (due to unanticipa'ted fac’coa:s). The responses Lo
question 16(b) about division of time between Printed and Electronic journals,
(w]uiclfl are detailed in Table 11) must be treated with some caution hecause it became
apparent: that the responden’cs were answering the question in relation to their use of
CD Roms, and other electronic search methods. The only two people who claim to
have an electronic journal as one of their five most used }ournals, had very different

answers to guestion 16bh. T]aey are both electronic j ournal users, but one claims to
use 100% Printed and 0% Electronic, and the other claims to use 25% Printed and
75% Electronic.

The question that asked responclen‘cs to tick which terms ’chey associated with
printeé and electronic journals showed some clear results. As is noted on Table 10,
the guestion was not answered I)y all respomlents. Many said i‘hey had no experience
of electronic jom:nals, and sul)sequently only answered for printec} journals. Overall

(loolzi_ng at percentages), more agreeci to the statements for printeci journals than for
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electronic jowrnals. Most of the statements were positive in relation to status and

convenience of use.

Where electronic joumals received high scores was in ease of pu}o}jca'tion and
case of location of articles. The statement with the llighest response rate for
electronic journals was Time taken between submission and pul)hcation is
Satisfac%ory’ (67%). This elicited the second least number for responses for pr‘m{ed
journals at 18%. This indicates an awareness on the pazt of the academics of the

administrative ac;vantages of a switch to electronic journals.

In general those statements that received higher scoves for printecl journals,
received lower ones for electronic ;'ournals. The guestion about refereeing received
86% (secon& highesi:) for printe(l journals and only 13% (second lowest) for
electronic journals. The statement ‘There is status involved with publication’,
received the most responses in relation to printed journals (93%) the same statement
only elicited a 16% regponse {or electronic journais. This does show a change from
the results of the 1989 NREN stuciy, as then all participant groups generaﬂy asserlted
that sencling research vesults out on the network 'cheapens’ the status of the
researcher. Electronic joumals, t]nerefore, have gained some pexceivecl status since

1939,

These results impiy that the inconvenience of the current system is tolerated
hecause of the 1‘e£ereeing system and subsequent slatus involved with pul)lication in a
pr_'mted joufnal. Until electronic journals are able to demonstrate the abi]j’cy to
provicle similar gtatus, scientists will not change over, despi’ce the administrative
advantages. This is reflective of the results of the NREN survey, that concluded as
part of its results ‘the reward structure of science is based on formal pul)licaﬁon
histcny ... electronic pul)lication does not enhance one’s status or image; in fact it

may very well harm them.’s Tt appears 'that, as in 1989, it is still the case that

§ McClure, op. cit.,, (note 1), p. 103,

page 103



network communications do not have the same legi’cimacy as print communication in
terms of 1‘es01ving c}.isputes regarcling priority of discovery or intellectual property.
Therefore they do not have the status to resolve questions involving scientific

rewar(l. 6

Ergonomics

Question 23 asked about the way the responéents used journais, how and
where they" read them and how they searched for the articles they wished to read. The
summary of the results is in Table 14. There were four statements which elicited a
kigh response rate (between 75% and 62%). These were, in order, ‘I search for
particular articles’, ‘I generally scan regular journals’, ‘T read articles at home’ and ‘1
read azticles in the office’. The two statements that received the lowest responses
(10% and 129%) were, ‘I only read abstracts’, and ‘T scan all the available literature’.

The remainder of the statements received medium results (between 38% and 21%).

There appears to be reasonably low usage of alternatives to printed journals,
which was to be expected in hght of the discussion in Chapter 2. The citation index
is used to find particular articles by only a third of scientists. Only 10% of
respontf]en‘cs read only a]astracts, and of these }_JBOPIG, two are from Physics and six are
from Engineering. This is, to a certain extent, expectecl, as hoth Physics and
Engineering are fast moving’ sciences with high pu]alica*l:ion rates. The remainder of
this group are a mixture of Geology, Biological Science, Optometry, Wool & Animal

Science and Bio%echnology.

The low usage of alternatives is offset lay the high response o the statement ‘1
generaﬂy scan regular journals’ (68%). This result confirms the resulls obtained ]3y

an Clsen in her 1994 study on electronic journal literature”?, where ‘all scholars
¥

6 Ibid,, p. 131,
7 J. Olsen, Electronic Jorral Literature, Implications for Scholars, Mecklermedia, Westport,

CT, 19094,
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remarked that the use of parls of an article to decide whether to read the article is
accompanied hy slzimming or scanning the entire article, even when an abstract is
available’ 8 This is one of the difficulties with electronic ]'ournals as it is difficult to
scan ]'ournals on a screen, as Olsen’s study showed, ‘many of the scholars interviewed
emphasise(l over and over the importance of [ﬁipping and scanning]| and stated that
scroﬂing on a screen does not support this mode of rea&ing and information

- }
processing, 9

iny 27% subscribe to the main journals tl'xey use. This implies a high usage
of the Mjraly as the source of articles, a.lthough only 27% ac’cuaﬂy read articles in the
lﬂ]rary. The high response to questions about reading articles in the office and at
home (62% and 649%) implies a high usage of photocopying of articles to read, as
journals are not able to be borvowed from the ]i}n'ary. It is possilJle for users of
electronic jomnals to print out any article which they are interested in rea(].'mg. This
allows for scanning and rea(li.ng in a conventional way, away from the computer
screen. It would also allow read’mg at home (Where there may not be an Internet
conneclion), and on Pu])lic transport (W}licll appears to be a common place to read
articles, given that although the survey did not actuauy ask that as a question, four

responcien'ts wrote it in).

The &iﬂicul’cy with scanning on a screen, however is not simply for reading
the article, but choosing it in the first plaoe. This is because scanning is to gain a
sense of the whole context!0, and the difficulties of moving back and forth between
pages o1 a gcreen wag a major pro]olem for the scholars in Olsen’s s%ucly. While the
question about ergononics of journal use was not extensive, the results support

Qlsen's fin &ings.

& Ihid., p. 24.
9 ﬂ)i(i., . 36.

10 Thid., p. 36.
page 1056



Conclusions

In general, the attitude of scientists at UNSW in 1995 towards electronic
journals, does not differ much from that of scientists in the United States in 1989,
despi’ce the geneml media coverage about the Internet over the past 2 years, and the
introduction of the Campus Wide Network, allowing all academics access to the
Internet. Tt could he argue(l that the United States has a highex diffusion of
tecllnology and that the tec}mological state there in 1989 was equivalenf: to that of

Augtralia in 1995, Without numerical studies this is impossﬂale to ascertain.

Almost all academics use e-mail as a form of communicalion, and for most of
those it is one of the main forms of communication with their coﬂeagues. However,
use of the Tnternet to search for academic information has not been a’ttemp'teci l)y
25% of the academics under 50 years of age, and by half of those over 50. The
reason for this is a mixture of a perceived lack of quali{:y control on the Internet,
which in tum affects the perceived status of pul)lication on the Internet, and lack of

Imowle&ge about how to use the resource.

Quality control is a Lig issue with the introduction of electronic journals. As
it supports the whole reward structure of science, this is not surprising. Until
electronic joumals are able to demonstrate the refereeing structure in pface,
academics are unlﬂeely to use them. It is interesting to note the type of Eanguage that
was used E)y the academics in their comments at the end of the survey. Comments

SuCl'.L as:

From what I have read {eg: New Scientist) t]aey are a s]oppy substitute ][or refereea]
journals (Biotechnology)
[Electronic Journals] encourage publishing of trivial work (Geology)

Not part of the culture o][ my ﬁe/c! (Mechanical Engineering)
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These demonstrate a use of the noymative description of science. The tone of many
of the comments demonstrated an unwiﬂ.ingness to even consider electronic journa}s
on the basis that they do not ‘fit’ the current stringent (ah:hough unwritten) ideology
of science . This supports and reflects the discussion in Chapter 3 of the use Ly

acac{emics of the normative structure of science to validate ctrrent ]Jehaviour.

Training is very important if electronic journals are to be introduced. The
Internet contains a myria(l of sources of information most of which is irrelevant to
scientific work. The only way that scientists will }aegir,t to use the Internet as a regular
source of information is if structures are cleveioped that allow for easy location of
speci{:ic information. Examples of these that are in existence, are the World Wide
We]), which has allowed ‘point and click” software to be written to create Netscape
and Mosaic!!. There are also many people Worlzing both in information systems (for
example, ],ibraries) , and computing professions who devote a large amount of their
time to assimﬂating information into useable form. The Cl‘xemistry Internet Guide
discussed below is an example of this. These structures are rneaningless, however, if
the user is unaware of them. In the past scientists have learned in their student years
how to use a ii}Jrary eHectiveiy. Today scientists must learn how to use the Internet
as a resource if electromic joun}als are to advance. While training is available at
UNSW, most of the responclen’cs have not taken advan'l’:age of it, which imp]jes an

unwiﬂi_ngness to use it or a lack of awareness of the service.

The other major issue is that of ergonomics, While ultimately scientists may
change the way they search for and use information, the period of transition from
printed journals to electronic journals must incorporate the methods scientists
currently use. This is an awkward situation, as the problems with ergonomics are not
easy to overcome, {(Note comments made towards the end of Chapter 1 about

rlismissing the concept of pages in a documeni:.)

11 Both of which are intuitive, user friendly interfaces.
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Eight responclen‘cs claimed that there were not yet many electronic journals in
their field. Choosing Chemis’cry as an example, T went to the Internet, and conducted
a search. At the (somewhat cumbersome) Uniform Resource Locater (URL)1=2
h!:tp //kib4: fisher su.0z.au/Branches/ Chemisﬁy/ CIG.html, is the Chemistly Internet
Guide. The first page, and the page about Chemistry Electronic Journals and
preprints, comprise Appendix 4. This indicates quite cieaﬂy that not only are there at
least eight electronic journals in chemish'y, but ’chey are compﬂeci toge&er with a
my].-iad of other relevant information for chemists at the one address. Hypertext will
take the browser to any of the underlined addresses there. Similar organisational
projects have been undertaken for most disciplines, so the claims made by the
respondents that the Internet is unorganisecl, and that there is no relevant

information on it, are more hlzely to be based on ignorance that experience.

Scientists are aware of the advan'tages electronic journals have over pri_ntecl
journals. However there are many issues that must be resolved before it is reasonable
to expect a 1a1‘ge increase in their use of electronic journals. While overall, there is a
more positive attitude towards electronic journals than was demonstrated ]:)y the
1989 study, the changes in attitude are slow. The move to electronic journals can be

expectetl to take some time.

12

This is like an individual {elep}mone number for each document on the Internet.
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CONCLUSION

In the questk to look into the future to see whether electronic journals are a
realistic possi.Li]ii:y, it has been necessary to turn around and look back into
history. By Eoﬂowing the clevelopmen”]: of journals from their m:iginal form - the
‘journa,ls’ of amateur scientists- to the modern scientific perioclical, the electronic
journal can be place(l in historical perspective, The debate about electronic
journals has opene& up many areas of interest, as this has, and will continue to lae,
a period where the system of science as it stands is under the microscope. Whole
components of the systern, Previously unquestioned, are now })eing looked at and

~ assessed as the electronic journal offers new ways of doing things.

W}ly has this Particuleu' alternative to journals sparleecl so much debate?
When I embarked on this project, | was concerned that there would not be enough
literature to enable me to write a thesis. What T found was a 1ongs‘:an&ing, active,
and voluminous debate. But why now? What has happenetl that now is the time
the debate has come to a head? Which way does the causal arrow point? On one
side, there is the technology that has made the possij)ili‘ty of an electronic journal
a reali’cy, on the o*l;her, the ever mounting serials crisis. It is more L'Jzely a causal
equilﬂ)rium sign than a causal arrow. The Internet has been in existence for over
20 years, and the serials crisis goes back to 1830 when abstract journals began
Pu]}]_ishing in proli{ic numbers. Bach has been moving forward along its own path,
and it is now that their pa{:hs are crossing. The question is whether ’they will start
to run paraueli where we will sce the introduction of the electronic journal on a
major scale, or whether they will continue along in their own directions, the serials

crisis intensi_'[ying until another innovation attempts to resolve it.

The point is that nothing really new is Lappening. Some authors are

arguing that the serials crisis is so eritical that some’ching must happen now or the
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whole system will coﬂapse under its own weight. But this is not the first time such
claims have been made. Others are saying that electronic journals offer solutions
to most of the problems the system of science is experiencing. But this is not the
first proposecl solution. There is no duarantee that the Internet will be in existence
in 20 years time. With increasing use of bandwidth! ]:»y general users, it too may
couapse under its own weight, What would clistinguis}z electronic journals from all
previous attempls, both to solve the serials crisis, and streamline the academic
Pula]ishing iu(lustry, would be a wiui:ngness on behalf of academios to abandon the
pu]nlish or perish syndrome. And this means a move away from the use of the

Mertonian normative structure of science as a justification for not changing.

Repeaﬁ;ecﬁy throughout this \Vorle, the argument for not c]:;anging to
electronic j ournals has been based on a fear that the systemn would coﬂapse. It has
been arguec{ that a move to electronic joumals will result in a reduction of the
quali‘t}r control mechanisms in place. Qua]ity control serves +wo functions. F‘irs’dy,
and most importantly, it ensures that the information that is recorded in the
annals of science is verified and genuine information. Seconcﬂy, it allows
verification for people to obtain tenure, promotion, and so on. But }Jy the time
the information is printed (antl therefore becomes a record), most scientists in the
field would ah‘eady lnow of it ’chrough informal channels of commumication. So
(it can be argued) the peer review system oniy operates for recording purposes. i
that is the case, the use of the qualiiy control issue as a fundamental argument
against the introduction of electronic journals is a red hen‘ing. It exemp]ifies the
suggestion that the normative structure of science is used to justify a given

situation, which, in this case, is a resistance to change on the part of academics.

The Internet runs using optic fibre networks, and so there is a finite amount of ‘space’ to
send information along. This space is the bandwidth.
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Tt is possible to say that surrounding events are moving science towards the
use of electronic journals which is a technologicaﬂy deterministic point of view.
And there is evidence to support this. On another side of the coin, it is possﬂvle to
argue from a technological momentum si:anclpoint. There has been an increasing
use of eleclronics as a medium for communication, and with innovations such as
sophistica’ce& word processing, CD Roms, electronic mail and 50 On, we are
moving closer and closer towards a sociely that relies on electronic communication
for survival. Given that (it can be argued) it is merely a matter of time before

science makes what will then be a small jump to electronic journals.

While not denying that 'technological momentum exists, it is important to
&istinguis]n between technnlogical momenium and ’cechnological determinsim.
Tec}mological determinism places no power in the hands of the agent (mclwlcluai)
to stop what is ‘inevitable’, Technological momentum, on the other hanc}.,
recognises that there are hoth agencies and structures involved in any change such
as this, and either or hoth have the a]aili'ty to prevent it happening. What cannot
be ignored in this situation is the powex of the system of science. This system has
built up over the last 300 years and is extremely complicated. Like the Internet
i'tself, it has no written ruies, Nor any con'troning agency. And, like the Internet, it

runs the risk of overloaciing itself to the point of not I)eing able to function.

Because of the complexi’l:y of the factors involved in the debate, it is not
possi]ale to come to a definite conclusion as to the outcome. However, it is
possi})le to make an educated guess. Changes will only occur if people are Wiﬂing
to allow them to do so. Librarians are already n1a12'111g preparations to deal with a
move to electronic joumals. In genera[, they do not argue that the move should
not occur. Unless academics seize this opportunily to assess the current system of
science, and make positive steps towards choosing which elements to change and

which to keep, the issue will be taken out of their hands. What is L’leely to happen
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is that pubhshers will work out some way to gain revenue from Pu]:lishing
electronicaﬂy, and will Legin &o'mg sc in earnesl. T]aey have the power and the
resources to force a change ]Jy SiIIlPIy Phasing out printed journals. Unforl:unately,
(for a myriad of reasons) this whole issue could become economic. How academics
would react to this is an unanswerable question. However, thig is merely one of the
possi]ale outcomes. Regar(“ess of the eventual outcome, now is an exciting and

dynamic period in the hiskory and sociology of science.
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APPENDIX 1 THE UNIVERSITY OF
Covering Letter and survey NEW SOUTH WALES

i
52

Pt

SCHOOL OF SCIENCE AND
TECHNGLOGY STUDIES

{

20 September 1995

Dear Sir/Madam,

Below you will find a survey that is looking into the tevel of support
electronic journals have amongst the scientific community at UNSW, It
comprises part of an honours thesis being completed this year by Danny
Kingsley within the School of Science and Technology Studies.

The results of this survey will appear in her honours thesis and possibly a
summary of results will appear in Uniken. Please note that anonymity is
assured.

The survey is being sent to all postgraduate students and academics in
the sciences at UNSW. it should take you 10-16mins to complete. Please
complete the survey and return it through the internal mail by

Friday 6 October 1995 to:
Danny Kingsley c/- School of Science and Technology Studies.
FFor the purposes of this survey an electronic journal is defined as:

A journal that appears in electronic form and is available on the
Internet (which includes BITNET), including journals that are
exclusively electronic, and those that appear in both electronic and
printed forms. This definition does not include mailing lists,
discussion groups or e-mail. An electronic journal has articles with
identified authors and some form of page or other reference system
(eg: lines).

This research has the endorsement of the School of Science and
Technology Studies

/4

(Professor W. R. Albury, Hﬁad)

Thank you for taking the time to complete the survey and assisting me in
my research.

ey

(Danny Kingsley, SI[32101637)

SYDNEY 2052 AUSTRALIA
Facsimile: +61 {(2) 313 7984
Telephone: +61 {2) 385 2356
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Part A Sub]ect Details

1. - :Name: o L R 5. - Age Group:
2. | Department. REERTEE . S Q2635
3. Professzonal Rank (checkappropnate box) - D 5 '36*50_" i
9 . O 50+
o Professor : R . ' '
(1 = Assistant Professor . CEERERRE 8. (Please fillin the blanks) | regard myseif as workmg
1 Lecturer _ . inthediscipline of - .
@ - Tutor oo . within the research speciaity of
-0 Postgraduate Student | ' S RS
4 - Sex:OMale O Female :7. PhD obtained from: .
R R - - {university):
' D (counmtry):
: Part B: Computer Use and Access
8. - 'What access do you have to a computer‘? -0 100 What applications do you use computers for’?.
o ‘{check all appropriate boxes) '_ g _ . S " {check all appropnate boxes) _
T3 Desk a '_Word Processing -
O - Computer Room ‘0 - Library Catalogue -
3 Home @ Programming '
Qa None -0 Statistical Analysis
a Other R S SO E-Mail :
- 9a. What sort of computer do you use rnﬁs’f’? o S - Spec;lallsed Pregrammee : :
O - IBMCompatible PC -~ R - 11. What percentage of your research time is
0 Macintosh ~ . devoted to computer use? (please estimate)
O Unix Workstation TNl R
-9b.  Is your computer at UNSW connected te the _ O 1-20%
: Campus Wide Network? : O 20-50%
. O Yes 0 No O 50-80%
R 2 .80 -100%

Part C: Electronlc Journal Use

12, What type of training (if any) have you had . 14. What, if any, are your concems about the o
. aboutthe Intemmet? -~ . _ -~ .. quality of information gained from the Internet?. ..
T Aformal course . ' Ll b i
@ Documentation - - o : T
' S ' gn;} zlnst;atted by f‘ollaague  15. What is your understanding of ‘quality contro
a eli-taught - (with regard to scientific publications)?

- Other -

" 13a. Have you ever searched for academic

- 0 ? .. N .
gtergteastaon Oﬂéhe Iir\]t)er.net. R 16a What percentage of your research time do

_ 13b. If no, why not? ' - you spend researching the Isterature'?
o ' 0 0-20%
[ 20-40%

- .40-60%
(If you need more space please attach a separate sheet} .. = L 1 .80-100%




APPENDIX 2
Results (from the survey)

Table 4

Breakdown of surveys sent 1o and returned from schools:

473 surveys in total were sent out, 116 were relurned (24.5%) These were divided

hetween 4 J:acuh:ies, and in turn into Schools within those faculties.

154 to Faculty of Science: 39 Returned (25.3%)

School , Sent i Returned | %
Chemistry 34 i 9 26
Niathematis MR A EY
Physis  od390i 023
Optometry 17 14 23
 Misc e 110 é »

173 to Engineering, 35 returned (20.2%)

Geomatie 11 13 127 ]
Mechanical 40 di 10 %
S — 39 410 120
Biomedieal M7 32 028 “_#
Computer Science 40 9 23

Electrical 3618 22 ]

118 To Appliecl Science, 36 returned (30.5%)

wﬁiﬂgre Technology 15 15 £33
Chemical Engineering 22 % 3 14
Biotechnology (incl Food 21 3 E 38
 Sci)
Materials Science 11 2 18
wépplie(}. Geology ~ 24 8 33
Geography 15 5 133
Safety Science 5 3 60
mggkroleutn Engineering 3 1 33
Misc 2 2 i ;

gy

Biu(‘t)logicai Sciences 18 % 3 17 ME
‘E.i"(_)'cl'le}gistly 8 m‘}.l 13

Misc 2
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Table 5

Breakdown of respon&ents according to pro[essiona} rank.

Professor
Associate Professor
Senior Lecturer
Lecturer

Associate Lecturer
Tutor
Postgraciuate

19
33
17
43

3
0
1

Table 6

Breakdown of responc{en’us accorcling to age and sex.

Age
18-25
26-35
36-50
50+

Male
1

12
48
41

Female

0
2
11
1

Total
1

14
59
42

The sample space is too small to take resulls from males 18-25, and females 26-

35, and 50+.
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Table 7(a)

Training on the Internet according to age.

Type of Training Age Number % of age group
Colleague 26-35 3 21%
36-50 10 1i%
50+ 14 33%
TOTAL e 23%
Documentation 26-35 1 1%
36.50 4 1%
50+ 4 10%
TOTAL 9 8%
Formal 26-35 4 29%
36-50 9 15%
50+ 5 12%
TOTAL - 18 16%
Norne 26-35 1 7%
36-50 4 7%
50+ 9 21%
TOTAL 14 2%
Sell 1825 1 100%
26-35 5 36%
36-50 32 54%
50+ 10 24%
TOTAL 48 41%

% overall

Table 7(h)

Formal training on the Internet according to Departinent.

Departmemt

Applied Geology

Ciwil Engineering

Food Science & Tec}mology

Geography
Optometry

Wool & Animal Science

Biotec}mology

Chemical Engineering’
E]ectrical Engineering
Geomatic Engineering

Mechanical Engineering

fa o
bl afe’cy Sclence

TOTAL

N Q. O[’ IGSPOI'IC].GHJES

[—
L R PR TIRS TR\ N S T v R T L T T N
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Table 8()

Respondents Wl"LO ]lElVC/ ]ﬁl&VC not searche(l [Ol’ acaclemic informatisn

on the Internet according to age.

Sex Age Searched?Y/N No. % of age
group L
FEMALE 26-35 Y 2 100%
36-50 Y 8 13%
— OO Y O s
26-35 N 0 -
36-50 N 3 20%
50+ N 1 100%
MALE 18-25 Y 1 100%
26-35 Y 9 15%
36.50 Y 36 5%
0t Y B s
1825 N 0 ; |
26-35 N 3 25%
36-50 N 12 25%
50+ N 18 445
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Table 8(h)

Reasons given for not looleing‘ for information on the Internet.

Females 36-50:
No training, no time, no perceived need (Oplometry)
Too busy doing admin work (Safety Science)

Males 26-35:
Initial scans revealed it was largely rubbish (Geography)

Too much to get through in the journals (Gcography)

Males 36-50:

Couldn't be bothered, that's what T do in the library (Applied Geology)
Don't know how (Materials Science)

Have not yet needed to (Naval Architecture)

Not enough skill, plus not felt the need (Naval Architecture)

Most is available in Library (Foo& Science & Technology)

Need not apparent (Biological Sciences)

Not parl of the culture of my field (Mechanical Engineering)

Plenty of information elsewhere (Mechanical Engineering)

Males 50+

Have not yel found time to learn how to use it (Mining Engineering)
Insufficient time (Geomatic)

No need {Biotec]lnology)

No need {Civil Engineering)

No time (Applied Geology)

Not aclequﬂtely lrained (C]‘lemishy)

Not yet trained (Wool & Animal Science)

No training (Wool & Animal Science)

Poor capability on computers, no interest (Civil Engineering)

Too hard (Civil Engineering)

Read latest journals in field (Physics)

Shortage of time plus incompetence/inefliciency as a net user (Materials Science)
Still learning (Electrical Engineering)
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Table 9

Responses lo the question about concerns of quality of information

gained from the Internet.

Quality of photomicrographs (Biological Sciences, Associate Professor)

Not a primary source (Biomedical Science, Associate Professor)

Most academics (senior) do not use it and therefore do not contribute.
(Bictechnology, Lecturer)

Authenticity (Chemistry, Lecturer)

Not refereed (Chemistry, Lecturer)

Variable quality, unrefereed (Chemistry, Senior Lecturer)

Peer review (Civil Engineering, Senior Lecturer)

Lack of quality control. Need to work out for yourself which sources are reliable.
(Computer Science, Lecturer)

Most Internet information is of dubious quality except where explicitly sourced.
(E]ectrical Engineering, professor)

Variable - but most of what I have specifically searched for has been good quality.
(Geography, Professor)

Lacks critical review (Geology, Lecturer)

Lack of accuracy, lack of referecing (Chemical Engineering, Professor)

So far have only had high quality information (Mathematics, Lecturer)

Very difficult to gauge the quahty unless you Lrust the source or know the area
(Mathematics, Senjor Lecturer)

How much is advertising? (Dept unleuowm Senior Lecturer)

Non-refereed, what can you trust? {Optomelry, Lecturer)

Lack of refereeing of information (Physics, Lecturer)

Viruses (Mechanical Engineering, Senior Lecturer)

Unverifie&, not organised (Wool & Animal Science, Lectuzer).

Table 10

Division of time spent researching the literature.

Answer No. responses % of responses
100% Printed 0% Electronic 59 51%

75% Printed 25% Electronic 3 20%

50% Printed 50% Electronic 16 14%

25% Printed 75% Electronic 6 5%

0% Printed 100% Electronic 0 0%
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j?able 11
Frequeucy of use of e-mail to contact other members of research

area.

Erequency Age Rauk - Number ;—Egtal .
DAILY

26.35 Lecturer 5
36-50 Lecturer

Senior Lecturer

b

Associate Pro fessor
Professor 34
50+ Lecturer

Senior Lecturer

Aszociate Pro§essor

OO WY e bt O D GO = 0N

17
56

professor
Daily Total
WEEKLY

P

18-25 Associate Lecturer
20-35 Lecturer

Senior Lecturer
36-50 Lecturer

Senior Leoturer

= U =

1
i

b= O b BDORD U b R

Associate professor
Professor 13
50+ Lecturer
SBenior Lecturer
Associate Prolessor
Professor
unlknown

\Veeuv Total
MONTHLY

26-35 Lecturer
36.50 Lecturer
Senior Lecturer
Associate Professor
50+ Lecturer
Senior Lecturer

Associate Profcssor

O B o ) B BB
k2

12

-P ro fessor
Monthly Total 2 SO
E-MAIL NOT
USED

—

26-35 Lecturer
36-50 Lecturer
Senior Lecturer
Associate Prolessor
S50+ Lecturer
Associate Lecturer

Associate Pro[essor

[ GO T ot L JE S S Sy H SN
oy

Professor

Not uzed Total 10
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Table 12(a)

Ranking of e-mail within the seven choices of forms of

communicalion.
E-mail first (of seven) 42
E-mail second 22
E-mail third 18
E-mail fourth 12
E-mail fifth 6
E-mail sixth 5
E-mail seventh 1
E-mail not used at all 6
No answer to question 4

Table 12(b)

Those that use e-mail as their primary form of communication, lay

age:

Age Number % of age group
26-35 2 14%

36-50 28 47%

50+ 12 28%

Table 13

Agreement to statements referring to Electronic and Printed

JO'LU:H EIIS

(Note: 13 respondents did not answer this question, so the percentages of the

respondents for Printed Journals are out of 103 responses. As discussed in the

pro})]ems section of this chapi;er, some people (36) did not answer this question for

electronic journals, so the percentages tor responclents lor Electronic }ourna]s

out of 67 responses.)

are

Statement Printed % of all o wElectronic % of all e- 3
]ournal responses ]ourna] journal
TESPOIISEs m
Publication of ori:ﬂinal work ie eagy 21 20% - 20 43% g
Time taken hetween submission and 19 18% 38 57% %
pul)hcatiou B ﬂaiv[acl()r\f §
 Referceing system isadequate 489 ot 8% i 3 13%
Tllbr& ig status uwolvec] with plll}%lCﬂthl] 96 Q3% 11 16% me.wj
Asticles arecay tologate {71 iogh 150 43% |
Articles are {l fflcult to locate 17 17% 11 16% i d
Have a lngfl opinion of academice 73 71% O 9% é
}Ju])lis}lcd in the journai M
The breadth of distribution of the i 75% 17 25%
joumal is acleciun‘te
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Table 14

Agreement lo statements about journal use.

Statement No. Agree % of whole
[ search [or particu]ar articles a0 78%
I generaﬁy scan regular i ournals 79 68%
I scan all the available literature 14 12%
I use the citation index to find particular articles 40 34%
I rely on recommendations from my colleagues 24 21%
1 only read abstracts 12 10%
1 read articles at home 14 64%
1 read articles in the office 72 62%
1 read articles in the 1i§3rary e 38%
I subscribe to the main journals T use 31 27%
I prefer to use arlicles written in the last 3 years. 31 27%
Table 15

Comumnients written in the space provi(lecl at the end of the survey.

In all 37 people chose to add comments to the end of their suweys.1 In general
these can be spiit into 5 categories: that there are not many electronic joumals yel
in their hel&; positive comments; negative comments; ergonomic concerns; and

commerntts aboul 't116 current journa} situation.
1) Not many electronic journals

These were from the Schools of Chemistry, Geography, two from Wool & Animal
Science and, surprisingly, two each from Electrical Engineering and P]lysics. This
is especiaBy surprising in Physics, as the literature suggests that it is the areas of
Physics and Mathematics that are leading the way in instigation ol electronic
journa]s. One possﬂ)]e reason for this is the exact definition given for eleclronic

journals.
2} Positive comments

I believe them to have great potential

Czlemistry

All but the most prestigious journals will move to electronic publication in the
next 10 years.
Computer Science

As with paper j ournals there’s a lot of variation in quahty. Good electronic

journals are better than average paper ;'Ournals. Computer Science

1 The most ivoca}' group were mathematicians of the 17 re iies fmm maillemaﬁcians o)
=1 P r P i

acl(le{l comments.
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1 helieve the electronic medium is the answer Lo mary of the Pro})}en‘;s I have
experienced in the past.

Electrical Eng‘ineering

The 1i]3rary could more eﬁicienﬂy provicle access to electronic i ournals, and the
{smaﬂ number of) relevant articles could be Printed on a needs basis.

Mathematics

Key aspect of electronic journals is rapi{l, but still refereed pu}ﬂication plus cheap
distribution

Mathematics

I can see benefits in pre—pub]isl}ing on the net to get comments from other than
the appointed referees. papers should be publis}led after review and identified as
such.

Mechanical Engineering

Problems arise with the slow spee& of which recent journals arrive at the library‘
Also it would save time in photocopyiug etc.

Wool & Animal Science
3) Negative Comuments

From what I have read (eg: New Scientist) they are a Sloppy subslitute [or referced
journals.

Bioteclmology

[E]ectronic }ournalsj encourage pulﬂishing‘ ol trivial work, [Tzlere is| loss of
control over 1e11g|;]1, [ﬂley[ force inclusion of all orig‘inal data and could further
fragment clisciphnes.

Geology

I lack experiernce, but feel sceptica} as to their 'reliabﬂity' and certahﬁy as Lo their
value as an avenue for my own pu}alications.

Materials Science

For academics interested in promotion there is doubt that the Universily will take
electronic pulﬂications seriously.

M athem atics

Electronic journals are crap.

Sz‘sfety Science

4) Ergonomic concerns
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Time is needed to study and digest apart from the threat of eye strain and the 1ong
term ellects of continuai use ol compulers cn healtll.

Chemis Lry

I have a great dislike of not heing able to scan paper copy of journals. The ability
to browse the conlplete text and graphics, nnot just absiracts is very important.

Chemisiry

Hardcopy is better to read. It is bound ete.

Computer Science

The paper version is easier to read.

Mathemalics

I hate reading complicatecl papers o1 a screen, so I usuany print out.

Mathematics
5) Comments about the current journal situation

I believe Lhat libraries are “cluttered’ 13y ]'ournals of which only 5% are used-and
then only once or twice. A ]arge amount of paper and storage space is used up in
storing a 1arge number of journals, all of which need to be kept pencling the time
one or two people will use them.

Mathematics

With control of commercial scientific literature in rclatively few hands the
potential tor ovc—zrcharging or agreement between pu})lishers Seems very hig‘h.

Chemis Lry

Electronic pu})kcation is common in Computer Science and Engineering.

Chemical Engineering

Oulrageous costs of some ;'ournal publishers (usuany commercial ones, not those
associated with learned societies) is forcing users/librarians away from those

]ournals into electronic form.

Maﬂlema tics

Electronic journals have considerable [uture, mostly because of the cost of paper
journals.

Mathematics
I am concerned about the long term archival availa]aility - an important aspect of

material pubiishecl in paper journals.

Mathematics
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[ am concerned that the quantity ol material publishecl will increase, malzing it vet
more difficult to find the original work amongsl the mass of pLﬂJ}ications desig‘ned
principaﬁy to inflate the author’s CV.

Applied Geology
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APPENDIX 3
Problems with the Survey

As was to be expected with a survey that did not have a Pilot Tun, there were
Prolalems with the gurvey. These range from mistakes in terminoiogy, lack of inclusion
of all factors to not including some obvious questions, The pro]:vlerns will be detailed here
to explain why some guestions are not Leing used in the results and to assist any person

wishing to use this information as a basis for further study.

Question 3, aslzing for pro£essional rank had two mistakes, firs-&ly Associate
Professor was mistyped as Assistant Professor, and Senior Lecturer was not included.
Thanlzfuﬂy most responclen'ts just corrected the mis’calze, al‘though o1ne survey was
returned by an academic with a c{isparaging comment about the queslion and 11o{;hing

else on it.

The guestion on computer nse was Lacﬂy Woxcled, the use of the expression
‘devoted to computer use’ was hmi‘ting , and the expression ‘involves computer use’ would
have been more appropriate. It was an attempt to establish how familiar the responden’c
was to using computers in general, but it seems that the respondenhs cither interpretecl
the guestion ag personal computer use, or technical computer use. As the question was
answered from different petspectives, and there is no real way of clis’cinguishing between
them, the results of the guestion cannot be used. Another question which was misworded
was Question 22, which asked about ‘the following terms’. This would have been better

phraseé as ‘the foﬂowing statements’.

Question 10a (as one responcleni“ pointed out) would have been more relevant
had the categories for percentages been split into the sulasections, 0-5%, 5-10%, 10-
g P g P
20%, 20-40%, 40-100%. Tt was unfortunate that the question was split over the page
q P pag

(16a Leing the last queslkion on the first page, and 16b the first queslion on the second
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page), because it was supposed to flow through. 16} was Speci{icany trying to establish
what perceniagde of }_c_)_u_l_ngl use was electronic, | was surprise& to find that only 51% of
responclen’cs used prin'teci journals 100% of the time, with 29% using electronic journals
25% of the time, 14% using them half the time, and 5% using them 78% of the time.
However, these results were inconsistent with comments later in the survey, and it
became apparent that respon&ents were 1—e£e1'ring to CD Rom and other electronic search
assistant use as well as electronic joumal use. One respomlent also poin’ced out that the

question did not distinguish between the means or the mode of journal use.

A couple of questions would have heen more rounded had they incorporated more
factors. The question about training did not have ‘none’ as a factor. While most people
who had had no training wrote that in the ‘Other’ section, I suspect that the four people
who did not answer the guestion did not do so because there was no category for no
training. The ergonomic question { Question 23) did not have ‘readi_ng on Pub]ic
transport’ as a choice, but it is quite possiMy important as 4 respondents bothered to
write it in. This is an important ergonomic issue ag it would be very difficult to read
electronic journals on public transport. Question 18, asking ahout e-mail use did not
have a category for for%nighﬂy, SO some respondeni:s ticked monﬂﬂy and wrote ‘a little

?
niore often .

Question 13, asking whether the respondent had searched for academic
information could have explore& more. It only asked for further information if the
responclent had not done so. There could have been a supplementary question asizing in
the event that ihey had searched for academic information, how often they had done S0,

and what their success rate had been in Eincling what ’chey were searching for.
The gquestion on conceins about quali’cy of information on the Internet was

intentionaﬂy vague, as it was attempting to gain a general impression. owever 40% of

respondents did not answer anything for the question. This imp]ies that either ’cl'ley have
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no concerns ahout quali’cy of information (])earing in mind that 11 people rep]ied ‘none’,

speciﬁcaﬂy staling 'Ehey had no concerns), or the guestion was too vague.

Possibly the least successful guestion overall was Question 17. Nearly half the
responden’ts did not answer the guestion (which was l)y far the highest number for any
given queslion). This can be explainecl l)y two factors. One is that many of the
respondents had had no experience with electronic journals and so did not answer. The
other factor is the guestion was not worded well. It was attempting to gain the
impressions peop}ie had (be it from experience or media or &iscussion) of the Internet

and electronic journals in particular.

Question 19, which asked aboul communication with colleagues, would have
been more accurate if it had speci{'ied which group of coHeagues. Many responclents
speci{"ie& that they were re£erring to their coﬂeagues at UNSW, when the question was
actually referri.ng to the wider circle of coﬁeagues {the ‘invisible coﬂege’). Fax

communication was left off the list unin’centionaﬁy.

A simple administrative mistake was that there was no question 21.

Two questions that were Ma'tau'tly missing were ‘Have you ever pul)hslled {or tried
to publish electronicaﬂy?’ and ‘If 80, which journals and when?’. These questions and
2 } q
possibly a couple of other guestions along these lines would be included if this stucly were

treated as a Pi}.o’c, and the S'tudy was sent out to a wider audience.
While this section on problems with the survey is long, it is comprehensive.

Overall, the survey achieved what it set out to (10, which is open the research into

Pm])lems with the mshigation of the Internet as an academic tool.
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APPENDIX 4

Chemistry Internet Cuide
(available at: http://lib4 fisher.su.oz.au/Branches/Chemistry/CIG.html)
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