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ABSTRACT

Scientific publishing finds itsdf in a period of turbulent change as publishers drive to
embrace the new technologies of a digitd age. This paper looks a the basic functions of a
stientific journd and the role that a publisher plays in the process. It condders how a
publisher offers added vaue to authors and readers through dissemination, vaidetion,
regigration and archiving. These functions are discussed in the light of the impact of new
technology. The changing economic dtuation is dso reviewed. Since the currency of the
digital age is information, publishing has a unique role to play in the change process itsdlf.
The paper concludes that those publishers able to deliver added vaue will survive.

INTRODUCTION

Publishing is communication. It is the process of taking authors work and dissemindting it to
reeders. Scientific publishing is a highly dsructured form of publishing in which specidised
work is communicated to a relatively smal group of readers who are able to appreciate the
content. At its most esoteric, for ingance in obscure corners of pure mathematics, an aticle
may only be fully understood by perhaps 20 scientists around the world. This does not mean
that the work is uninteresting: the proof of Fermat’s Last Theorem was reported on CNN
athough the article describing it is impenetrable to al but a sdlect few.

The concept of a scientific journa stems from a proposal by Robert Hooke to the Roya
Society in England in 1663: “A weekly printed publication providing a brief discourse of what
is new and condderable...from al pats of the world...what the learned and inquidtive are
doing and have done...”. In subsequent letters between Robert Boyle and Henry Oldenburg,
Secretary of the Roya Society, the key elements are thrashed out:

“ye registering of ye time when any observation is first mentioned...as well the
person and the matter itselfe” ;

“the opportunity of having some of my memoirs preserv'd that is like to be lasting
as usefull”;

“licensed under charter by the Society, being first reviewed by some of the
members of the same” [1].

* Originally published inInternational Summer School on the Digital Library : Week 3: Electronic Publishing : 7
October - 12 October 2001 / ed. by Catherine Deeley and Jola Prinsen. - Tilburg : Ticer B.V., 2001, pp. 4.1-4.10.
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In other words, they proposed a regular publication, internationa in scope, in which scientigts
announced their breskthroughs (dissemination), fixed the ownership and priority of the work
(registration), created an archive of the collected work, and had the content reviewed by peers
before publication (validation). We cdl this publication a scientific journd and it provides the
same functions today as when they were first proposed.

The functions of a scentific journd may not have changed since its inception but the
environment in which a journal operates has. In his book The Third Wave, published in 1980,
Alvin Toffler [2] describes three periods of economic evolution: the agriculturd wave, lasting
from 8000 BC until the mid-eighteenth century, the indugtrid wave lagting until the twentieth
century, and findly the information wave, which will last for many decades to come. The firg
wave was driven by physcd labour, the second by machines and the third by information
technology. The trandtiond periods between these waves are turbuent as old sysems are
dismantled and new ones developed using the new technology. The second wave economy
was dominated by mass production, economies of scale, cost-benefit andyss, budgets and
control. The third wave is driven by service organisations with knowledge and intellect
becoming the new currencies. As we move into the 21% century we are seding the demise of
the second wave economy giving way to the third wave, the digitd age Turbulent times
indeed.

What does this change mean for publishing? For a publisher? This paper looks a the basic
functions of a scientific journd and the role that a publisher plays in the process. It consders
them in the light of the trangtion to a third wave economy where service, added vaue, and
customer |loydty will be the keysto success[3].

DISSEMINATION
The publishing cycle connects author to reeder. The author seeks dissemination of his work to

other researchers in the same fidd of study worldwide. The reader looks for information that
isrelevant to hisfidd of sudy.

THE PUBLISHING CYCLE

PUBLISHER

@ LIBRARY

AUTHORS / READERS
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In the more fundamentd disciplines dmogt dl scentigs publish atides, consequently, the
author and reader communities overlgp strongly with each other. The result is often a tight
community with strongly developed networks between scientists. There are few journds but
dl have wdl-defined ams and scope. A good example is the fidd of high-energy physics. In
more applied disciplines, however, there are readers who do not necessarily publish articles or
a leest not dl in the same st of core journds that cover the discipline. Communities are
looser and often no more than a collection of smdl sub-disciplines. There are typicaly some
journds with a broad scope and many highly focussed, niche titles An example might be
chemica enginesring with its multitude of sub-disciplines.

The author in a tight community has a clear idea of the reader he is addressng and indeed
probably knows him persondly. It is easy for the reader to judge what is relevant for him to
read by smply recognising the author. In the more gpplied fieds, authors have a clear view of
ther own niche but their work is often rdevant way beyond this niche in ways that are hard
for the author to gppreciate at the time of writing. In such cases readers need pointers to help
them identify what is rdevant. Traditiondly publishers have hdped by placing aticles in the
right context, adding keywords and index terms to ass < the reader.

A good example of the added vadue of a publisher in giving context and relevance is the
patent derting busness. All patents are available free of charge from the web stes of the
patent offices. Notwithstanding, Derwent and others are able to charge large amounts for
patent digests, derting bulletins, and rich databases full d index terms. The vaue is not in the
patent content but in the context that the publisher is able to create to help readers find what is
relevant to them [4].

Publishers dso manage the networks of scientists that make up a scientific discipline in order
to match authors with readers. If an author perceives that those scientists he regards as being
important read a particular journd, he is more likely to submit to that journd. Similarly, the
perception of the marketing, sdes and promation efforts help convince an author of the likely
audience for his work. Readers too look for sgns that a journd is reevant to them: the aims
and scope, the names and dffiliations of the Editors and Editorid Board, names of respected
authors who have published in the journa and so forth.

Publishers spend a great ded of effort to ensure that the right people are involved in ther
journds, that the Editors are representative of the scientific discipline, that the Editorid Board
reflects the breadth of topics covered, and that there is geographic baance. Above dl much is
done to mantan the rdevance of the journd by regularly checking that the ams and scope
match the content and that the journal keeps abreast of new scientific developments. Some of
the mog difficult gStuations arise when a community splits and factions are formed that
support one journa againgt another. Such splits do happen and they can lead to the demise of
journds. Mogt publishers, however, manage to tread a fine line between a strong dliance with
ascientific community and a hedthy distance from scientific politics.

Before Robet Hookes proposd, scientific communication was essentidly a one-to-one
exchange of letters between individud scientis. Scientific societies were founded ad these
same letters were read out in public to the members, in network terminology this is one-to-
many communication or broadcasting. Hooke, Boyle and Oldenburg may have formdised
these practices into scientific journals, but the basic process was broadcasting of one author's

O 2001 J. Clark 53



International Spring School on the Digital Library and E-publishing for Science and Technology
CERN, Geneva, Switzerland, 3— 8 March 2002

work to many readers; it remans so today. However, with the third wave came the Internet.
Suddenly a new levd of communication is possble the Internet alows direct interaction
between author and reader (one-to-one), it further allows many to tune into the interaction
(one-to-many), but crucidly it dso dlows dl to interact with each other in red time (many-to-
many). Many-to-many networks are characterised by an exponentia capacity for the exchange
of information. Thus the Internet alows a huge legp in the level of interaction between author
and reader.

One has to look no further that the huge numbers of chat boxes, discussion lists and the like to
e examples of many-to-many communication. As yet there appear to have been few
successful attempts by publishers to exploit the power of networking in this way. One recent
development has been to use virtud networks to explore the viability of a new emerging
stientific fiedld. The Phydcs of Life web dte [5] ams to bring scientigs from biology and
phydcs together united by a common interest in nontlinear dynamics. The Editors make
efforts to demondrate the relevance of festured articles to readers who would not normally
read the journds in which they appear. There is a Who's Who section that tries to bring this
new community together. Another inititive is Living Reviews in Rdativity [6] where authors
are encouraged to update their articles and readers can easly comment directly to the authors.

VALIDATION

What started as filtering by the great and the good of the Royd Society has now become peer-
review. Submitted articles are sent to known experts (“pears’) in the fidd covered by the
aticle. They act as referees, assess the quality of the article, and recommend acceptance or
rgiection to the Editor. In practice, most articles are sent back to the author for revision before
acceptance. In thisway, peer-review is both a qudity improvement and quality assurance step.

It is clear that this is a process based upon trust and reputation. Publishers go to great lengths
to defend the impartidity of the peer-review sysem since a whiff of bias can destroy the
reputation of a journd [7]. In this respect publishers have an important role to play in judging
the judges. Most congder tha the respongbility for the scientific content of a journd lies
soldy with the Editors but where abuse of the system occurs, publishers respond quickly to
replace the Editor concerned. In managing the process of vdidation, publishers drive for an
impartial, balanced pogtion.

Peer-review by itsdf is not enough; there is dso a perception of qudity associated with a
journd. There is plenty of evidence to show that dl aticdes are published eventudly since
most authors do not accept rgection lightly and will submit again to another journd, usudly
one in which they perceive as being more responsive to them. In this way, a pecking order of
journas is established headed by those that are hard to publish in (eg.: Nature or Science with
high reection rates). Most scientists are eadly able to rank journas in their discipline in order
of chance of beng rgected;, indeed many will try to metch the levd of ther work to the
journd. Research anecdotaly being 90% perspiration and 10% inspirdion, it is only naurd
that the vast mass of published work is preparatory or supporting, with only rare
breskthroughs. The ranking of reputation alows readers to assess the likely level of the
research published in the journals.
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Thus, the system of vadidation exigs for the benefit of both authors and readers. Authors can
demondrate to dl that their work has been worthwhile while readers can be sure that the
articles they read are worth reading. Publishers guard the integrity of this system.

Some fed that the concept of peer review will be undermined by the developments brought on
by the third wave. There are Internet search engines like Google [8] that rank web Sites based
upon how often the dtes are linked to by other dtes. Pages with many links pointing to them
are conddered as “authorities’, and are ranked highest in search returns. It is a smdl step to
imagine such an engine becoming a democralic form of peer review: if your aticde is
available free to dl and is referred to by many “authorities’ then it must (sic) be a good
aticle.

Neverthdess, such is the stranglehold of peer-review and such is the dependence of reward
sysdems for scentits upon this sysem that most fed that it will reman important dongsde
other means for assessng the qudity of an aticle It seems likely that readers will explore
new methods of ranking and sorting articles usng new quality measures whereas authors will
remain quite content with peer-review. One thing is catan however: publishers will dill
manage the process of validation

REGISTRATION

One of the common criticisms of the peer-review process is tha it prgudices agang true
breakthrough research: if the work is so ahead of its time how can a peer judge its worth
today? Hidory is littered with examples of scientific breskthroughs that went unrecognised at
the time of publication in obscure, backwater journas. Hence the function of a journd is in
providing a formd dructure by which an author may regiger his work in time fixing
ownership and priority.

It is the publisher, together with the academic library, that forms the dStructure of journd
publishing. The dructure is stable since each interaction between the parties involves an

Market Structure
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exchange of services or money. Authors submit articles to publishers via Editors and receive
recognition for ther work in return (this helps build their careers and alows them to obtain
funding for future research). Publishers didribute journds to libraries via agents in return for
money (subscriptions). The libraries make the journas avalable to readers since this is one of
the core functions of alibrary.

Mog publishers consult congtantly with ther author base in order to manage this dructure
ensuring optima efficiency. Mot have large customer support organisations to provide
sarviceto libraries. Librariesin turn are responsive to the needs of the readers.

The third wave has the potentia to destroy this stable structure and replace it with something
completly new. MightyWordscom [9] show how an dterndive dructure might look.
Authors upload their documents (“eMatter”) to the MightyWords sSite. Readers are free to tour
the dte and browse through the collection on offer. The author sets the price of his eMatter
with MightyWords teking a royaty for each copy sold. There seems to be no publisher,
samply authors directly in contact with readers. The redity of course is that MightyWords is
both publisher and booksdler having created a radicd new dructure in which authors and
readers can communicate directly with each other. They have called this the Mighty Network.

MDL Information Systems [10] sdl software to pharmaceutica companies that dlow them to
integrate their own in-house company data with data that MDL provides via licendang. Is
MDL apublisher?

A paticulaly good example of adding vdue to the dructure of scientific publishing is the
CrossRef initigtive. This is a collaboration of the mgor scentific, technicd, and medicd
publishers to form a service that will link reference citations to the online content that those
references cite, typicdly located on a different server and published by a different publisher
[11]. The presentation by Karen Hunter to the Faxon Ingtitute Colloquium should leave no
one in doubt that adding links adds vaue [12]. The fact that the DOI Handle System that is
used to resolve CrossRef links currently receives around 400,000 hits per month shows that
thisvaueis appreciated by readers[13].

ARCHIVING

Publishers have not traditiondly played a role in achiving other than providing systematic
numbering systemsto assg librariesin information retrieval and acid-free paper.

It is clear that the third wave brings the potentid for huge change in the way achiving is
managed. This is largely due to the fact that mogt information is now accessed using client /
sarver architecture with data being held on a remote host. Increasingly the remote host is the
publisher. The large codts associated with maintaining enormous databases across time
prohibit al but the largest libraries from conddering locd hogsting, even though some
publishers (e.g. ScienceDirect Ongte) do offer this option [14].

Most mgor publishers are committed to eectronic storage of information that is device-

independent (eg.. SGML or XML). They ae increeangly making promises for the long-term
integrity of this data Some, for instance the American Mathematicd Society, have formd
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excrow plans for ther dectronic content. For some time JSTOR [15] was the only
commercidly avalable dectronic archive but no longer. In the last yer a number of
publishers announced plans to scan back issues of ther journds extending back to the first
issue and make these available for purchase [16].

THE NEW ECONOMY

Typicdly, journas are avalable for purchase by subscription. Many have differentid pricing
for inditutions (libraries) and individuds (persond subscriptions, society members). In
addition, it is possble to purchase individud articles through document delivery services.
Libraries are able to use the Inter-Library Loan (ILL) system to borrow journds or individua
aticles.

As stientific research has developed since the 17" century, the number of journas and
published scientific articles has grown. The number of articles published doubles every 15-20
years [17]. It has dways been a druggle for libraries to maich the pace of this growth but in
the mid-1970's the gagp between R&D funding and library expenditure began to widen
dramaticaly. The “serids crigs’ was born.

Opinions are divided as to the cause of the serids criss. Odylzko [18] maintains that it is
redly a library cogt criss but others dispute this. There is no doubt however that the criss was
deepened by the actions of journa publishers. In response to lower revenues as a result of
cancdlations, publishers damply raised the price of ther journds. Libraries responded by
cancdling further. The American Physicd Society reports a steedy decrease in subscriptions
of 3% per year [19] others mention figures of 35%. The dternative to subscriptions has been
document ddlivery or ILL, both highly unsatisfactory from the scientists point of view.

The third wave economy offers a way out of this increesngly vicious circle as licences
replace subscriptions and business models become more flexible Database pricing, for
ingance, dlows for an optimum combination of subscription and pay-per-view that can be
tailored to uit.

From the scientists perspective perhaps the most exciting development that the Third Wave
promises is the opportunity to turn back the cancdlation cycle. The eagerness on the part of
some libraries and publishers to bresk the serids criss has led to successful negotiations of
affordable licences to entire databases of journas. These licences not only give the scientigts
access to journds that are subscribed to by the library but more importantly to those not held
in print.

Such deds are clearly agppreciated by scientists snce usage for aticles in the unsubscribed
journds is gdgnificant wherever such licenses exigt. For ingance, OhioLink report that as
much as 58% of al article downloads come from journas that are not held in print [20]. Not
everyone is convinced, however, as is shown in this recent exchange of letters in D-Lib
Magazine [21].

In reviewing the recent merger between Reed Elsevier and Harcourt Generd, the UK
Competition Commisson noted “There can be little doubt that acceptance of dectronic means
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of ddivery is growing fast in STM research. And many of those to whom we have spoken
have told us that we are within a year or so of the ejourna supplanting print as the norm — if
we ae not there dready in some areas’ [22]. The scientists dream of unhindered access to
dl scientific journdsis becoming aredity.

CONCLUSIONS

As the world prepares itsdf for the third wave economy, we are experiencing an extended
period of turbulent change. Publishing is not exempt. However, the discusson above shows
that the fundamentd functions of scentific communications ae likdy to reman vdid even
though the form and dructures may change dramaticaly. Publishing is a service and as such it
will survive and prosper in the third wave economy. Since the very currency of the digital age
isinformation, publishing has a unique role to play.

However, the fundamental precept of the third wave is adding vaue. Those that cannot will
not survive. Those that can deliver added vaue will find it an endless sruggle to please the
never satisfied cusomer.
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FURTHER READING

The web dte of the Association of Learned and Professond Society Publishers contains links
to relevant resources (www.apsp.org.uk/resource.htm) and some results of a research study
on the motivations and concerns of  contributors  to  scientific  journds
(Www.a psp.org.uk/pubs.htm).

Andrew Odlyzko has published many papers on scientific (scholarly) publishing, some more
controversd than others (www.dtc.umn.edw/~odlyzko/doc/eworld.ntml). Three of them are
paticularly relevant:

The dlow evolution of eectronic publishing, A. M. Odlyzko, in Electronic Publishing '97:
New Models and Opportunities, A. J. Meadows and F. Rowland, eds., ICCC Press, 1997,
pp. 4-18;

(www.dtc.umn.edw/~odlyzko/doc/d ow.evolution.txt); Reference [16] above;
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The rapid evolution of scholarly communication, A. M. Odlyzko. To appear in Learned
Publishing and in Bits and Bucks Economics and Usage of Digitd Collections, W.
Lougee and J. MacKie-Mason, eds., MIT Press
(www.dtc.umn.edw/~odlyzko/doc/rapid.evol ution.pdf).

The Journd of Electronic Publishing (www.pressumich.edu/jep) is another good source of
informetion.

The Mdlon Report on University Libraries and Scholarly Communication is a study prepared
for The Andrew W. Méelon Foundation. The Association of Research Libraries published it in
1992. Thereview of serids pricing in Chapter 6 isremains rlevant today.
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