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Foreword

In recent years interest in science publishing has broadened and now extends
well beyond the narrow confines of publishing professionals. Publishers, librarians
and distribution agents all have their own forums for discussion. This collection of
essays is an attempt to bring professional publishers a bit closer to the large com-
munity they serve: authors, editors scientists/readers, as well as other partners and
colleagues in the collection and distribution of information. Science publishing has
grown as a result of the extension of services provided by publishers to scientists
and experts from the outset of formation of (new) disciplines.

The time frame has been set to cover actors and developments in the 20th
century, noting that major innovations like the Internet have only made an impact
since 1990 and the World Wide Web since 1995. Also, science publishing has a his-
tory stretching back for many centuries. While concentrating on some of the lead-
ing actors of the past century, some characteristic features introduced before 1900

are commented upon. In the second half of the book we attempt to cover key
trends and innovations which have had an impact on our industry — notably since
World War II. Transition in the language(s) of science has also meant transition in
the locations where management of communications takes place.

At the start of the past century there were comparatively few scientists, and
that holds true (to a lesser degree) for the period around 1950 as well. Their mode
of communication with colleagues, be it through correspondence by letter, visits to
key colleagues and institutions, membership of societies, and attendance at confer-
ences, is considered as background to several of the contributions. Formal publica-
tions were through books and journals and this system has been preserved through-
out the 20th century. No-one denies the massive changes which have taken place
over this period, the increase in the number of scientists and the large measure of
internationalization. The evolution of the Internet and the Web has resulted in a
large information garbage belt in which many valuable pieces can be found —
sometimes only after great effort.

All participants in the science publishing chain (or circle as some observers
prefer, from the scientist/author to the scientist/reader) have been affected by inno-
vations ranging from the mechanical typewriter, photocopying, telecommunica-
tions, computers, all the way to database and search technologies. Today the
Internet involves millions of servers and billions of homepages. Communication

vii



between scientists and the role of publishers and other actors are no doubt subject
to change. On the other hand, last month a journalist commenting on the year
2000 performance of market leader Reed-Elsevier used the headline “a second life
for the dinosaurs”. Is the old saying “plus ça change, c’est plus la même chose” still
applicable?

An additional reason to put together this collection has been to celebrate two
of my colleagues who at this time have served 50 years in the publishing profession:
Seiji Sato in 1999 and Hans Kruschwitz this year. I take this occasion also to express
sincere thanks to my family and colleagues, too many to thank individually, for
having made this publication possible.

E.H. Fredriksson, Amsterdam, April 2001

viii



Publishers and Publishing



This page intentionally left blank



Chapter 1

The Birth of Scientific Publishing —
Descartes in the Netherlands

Jean Galard
Cultural Department, Musée du Louvre, Paris, France

René Descartes (1596–1650) occupies an eminent place at a crucial moment in
the history of thought. He played a decisive role when the medieval scholastic tra-
dition was supplanted by the modern scientific mind. His personal contribution to
the attainments of science was perhaps modest (most of his theories were soon out-
dated). But he incarnated a new attitude of the mind towards the world; he for-
mulated a new method; he furnished the essential bases for the future development
of knowledge.

His books, which were all written in the Netherlands, are examples of the
spectacular birth of scientific publications. However, by a noteworthy paradox,
they were directed against the cult of the Book. Descartes, like Galileo, relied on
observation, on direct experience, aided by reasoning, at a time when intellectual
authority was incarnated by the canonical books, those of Aristotle. The Cartesian
moment in the history of thought is marked by a refusal of opinions conveyed by
ancient books. It was the moment of the true re-foundation of thought, indepen-
dent of bookish culture. An anecdote illustrates it well. A gentleman went to visit
Descartes at Egmond, in Holland, where the philosopher resided from 1644, and
asked him for the books of physics that he used. Descartes declared that he would
willingly show them to him: he took his visitor in a courtyard, behind his dwelling,
and showed the body of a calf that he was about to dissect.

Official intellectual authority, in the 17th century, continued to belong to the
university. But new intellectual centres were formed outside the universities. The
latter had played a brilliant role in different cities of Europe from the 13th century
onwards. They were international foyers from which ideas were exported. In the
16th century, these universities started to decline. In the 17th century, dynamic
thought began to blossom in private circles. During the second half of the centu-
ry, scientific research flourished both in the Academies (L’Académie des sciences, in
France, dates from 1658) and in the periodical press (for example the Journal des

A Century of Science Publishing
E.H. Fredriksson (Ed.)
IOS Press, 2001

3



Sciences, in 1664, in Paris, and the Acta eruditorum, founded by Leibnitz, in 1682,
in Leipzig). During Descartes’ lifetime, in the first half of the 17th century, new
ideas were searching for a means of expression. The years 1620-1650 were of an
extraordinary effervescence. They witnessed the appearance of the great works of
Bacon, of Galileo and of Descartes, but also, in the philosophy of law and political
philosophy, those of Grotius and of Hobbes...

Contemporary with the birth of the publication of scientific books, in which
the Netherlands played a major role, there was an intense circulation of ideas by
letters that the scientists exchanged among themselves. It is known that Descartes
devoted several hours a day and an entire day each week to his correspondence.
Those letters that have been kept and handed down to us represent about half his
writings. If he spent so much time and lavished so much care on them, it proves
that he knew well that they would be shown, transmitted and commented. Father
Mersenne (1588-1648), who resided in the Convent of the Annonciade in Paris from
1619 onwards, occupied a central position in this epistolary circulation. Himself
author of several large works against atheism and scepticism (in 1623, 1624 and
1625), author of works on music and on acoustics (in 1636 and 1637), translator of
Galileo (the Mechanics in 1644), he was also a very active correspondent with
Constantin Huyghens, Isaak Beeckman, Gassendi, Fermat, Roberval, Pascal, and
many others. Questions and replies from different scientists transited through him.
He was a sort of catalyst of the intellectual life in Europe of his time. His role could
be compared to the present role of the Chief Editor of a scientific journal, extraor-
dinarily active and read by the best minds of the moment. Descartes, who volun-
tarily lived far from Paris, kept up a considerable correspondence with Mersenne
and was thus in indirect communication with the readers, admirers and adversaries
of his works.

* * *
Descartes spent more than half of his adult life in the Netherlands. His first

visit was during his youth when he spent fifteen months there. When he went back,
during his adulthood, he had not as yet published anything and had not even start-
ed his researches, as he himself explained, on the foundation of any philosophy
more certain than what was taught currently at that time. During the twenty years
that he was to spend in this country he was to construct all his work. Why did he
chose to live there? Chance and accident cannot explain such a long stay, especial-
ly for a man who was so keen to lead a life governed by the precepts of reason. Why
were the Netherlands so convenient for him? Apart from the motives that he men-
tioned himself, one wonders if there was not some secret affinity that linked
Cartesian thought and the Netherlands in the first half of the seventeenth century.

Chapter 1
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Descartes went there for the first time in 1618. He was twenty-two years old.
He had studied at the Jesuit College of la Flèche, an experience summed up in the
Discours de la Méthode, followed by a year of Law in Poitiers. In that year 1618, his
father bought an office of Counsellor to the Parliament of Rennes for Pierre
Descartes, René’s elder brother. He doubtless intended his second son to follow a
career in the legal profession. But Descartes felt the urge to travel. What better
means to escape from the sedentary life than to choose a career in the army. The
Netherlands offered, at that time, the best training in the military profession. They
were not, however, at war, the Twelve Years’ Truce having been signed with Spain
in 1609. But the prestige of Maurits of Nassau continued to exercise its attraction
and two French regiments remained in the service of the States. It is thus plausible
that Descartes, joining the troops of Maurits of Nassau, followed the normal des-
tiny of a younger son of a good family in becoming a soldier in an army already
legendary. One cannot, however, say that he precipitated himself towards an oppor-
tunity of military glory. He could not ignore that the Truce had been signed nine
years earlier. It was thus a garrison life that awaited Descartes.

Mere volunteer in a reserve army, Descartes received no pay. He was free to
leave when he wanted. No obligation was imposed on him. He was idle. The key
event of this stay at Breda was his meeting with Isaac Beeckman. The latter was
thirty at that time. Not only was he a physician but he was also curious about
mathematics, and physics. He had been to France on September 6, 1618, to be
awarded his degree of Doctor of Medicine at the University of Caen. It is from his
diary that we know that his first meeting with Descartes took place on November
10, 1618. He became, for Descartes, like an elder brother, a study companion for the
young Frenchman isolated among military men. A common cast of mind incited
them to study mathematics in view of their application to physics. Beeckman’s
diary includes the account of their discussions on falling bodies, on hydrostatics,
on algebra. Descartes said that he was indebted to his friend for having escaped
from the torpor that threatened him. On December 31, 1618, he gave Beeckman, as
a New Year’s gift, his first text, the Compendium musicae (Summary of Music), a
mathematical theory of consonances. He gave it to him as a souvenir of their
friendship, asking him never to show it to anybody, refusing that the world at large
should judge a work “composed rapidly, only for you, amidst the ignorance of sol-
diers, by an idle man, submitted to a type of life completely different from his
thoughts”. From January 2, 1619, Beeckman was no longer at Breda — he was more
often resident at Middelburg. Descartes wrote letters to his friend, letters that the
latter duly transcribed into his diary: we thus learn that Descartes spent his time
studying painting, military architecture and, above all, Dutch. “You will soon see

The Birth of Scientific Publishing — Descartes in the Netherlands

5



that I have made progress in your language, for I plan to be in Middelburg, God
willing, for the coming Spring”.

The letters to Beeckman should also give us some idea as to why Descartes
decided to leave the Netherlands so soon. On April 29, 1619, in fact, fifteen months
after his arrival at Breda, he left Amsterdam for Denmark, by ship, whence he
intended to go to Germany. But his intentions remain obscure. He said that he
wanted to take part in the war that was being prepared in Germany, while organ-
ising a long detour and not giving up his scientific work. He seemed impatient to
intervene in the battles of which he had been deprived by the Truce of Twelve
Years. He was tired of the inactivity of Breda. At the same time he showed himself
by no means in a hurry: “If I stop anywhere, which I hope, I promise you to under-
take immediately the writing of my Mechanics and of my Geometry and to extol
you as the inspirer and the spiritual father of my studies”. His reason for leaving
the Netherlands was perhaps simply that which had brought him there: the desire
to travel, or the intention to study in the ‘great book of the world’, as he was to
state later in the Discours de la méthode: “in deciding to search for no other science
than that which could be found within myself, or rather in the great book of the
world, I spent the rest of my youth in travelling, in seeing courts and armies, asso-
ciating with people of diverse humours and conditions, collecting different experi-
ences, proving myself in the encounters that fortune proposed me, and everywhere
reflecting upon the things that presented themselves, so that I could benefit some-
what from them”.

Descartes thus went to Germany. We know that he was in Frankfurt on
September 9, 1619, for the coronation of Ferdinand 11 as Holy Roman Emperor,
that he then spent the winter in solitary meditation, closed up in a room, probably
in the region of Ulm. It was there that he said he discovered “the bases of an
admirable science”. He noted the date of this revelation: November 10, 1619. It is
very likely that the admirable discovery, mentioned in his notes as a miraculous
illumination, was that of the possible unity of sciences following a general mathe-
matical method. It was the flowering of ideas that had ripened on contact with
Beeckman.

The following years, Descartes continued his travels wandering “here and
there in the world, trying to be a spectator rather than an actor”. He went to Italy
and found the heat in Rome unbearable. Then he stayed in Poitou, in Brittany and,
for a longer period of time, in Paris. He associated himself with a group of schol-
ars who were gathered round Father Mersenne. He worked on his research on
optics. His reputation as a mathematician grew. He was famous for his method and
for the perspectives that it opened in favour of a study of Physics renewed by
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Mathematics. His conceptions intrigued. One could guess their importance, from
the assurance with which he refuted the ancient ideas and the pseudo-innovators.
But he still had not published anything. His friends urged him to do so. They con-
sidered him as the champion of a new philosophy, capable of combining Christian
truth and scientific discoveries. The old scholasticism, in fact, was incompatible
with the science that was being developed. This new science was thus considered
as a possible encouragement of atheism. The time had come for Descartes to estab-
lish his system clearly and to articulate together his metaphysics and his physics. In
1628, he had his back to the wall. He had to put his ideas into form so as to pre-
sent them to the public. He looked for the most convenient place to work in peace.
With full knowledge of the facts, because he had already stayed there, he chose the
Netherlands. He was to stay there twenty years.

The first person that he wanted to see when he landed in Holland, arriving
probably from Calais, was Beeckman. They met at Dordrecht on October 8, 1628.
Beeckman’s journal recounts their conversation, during which Descartes related his
progress: he had already elaborated an algebra applied to geometry, and this ana-
lytical geometry was in the process of constituting the instrument of all human
knowledge. The esteem between the two men seemed mutual.

Descartes certainly had other conversations with Beeckman in the following
weeks. We know, however, that in April 1629 he enrolled as a student at the
University of Franeker. The region of Friesland offered him the retreat that he was
looking for, for a peaceful and studious life, as well as the advantages of an intel-
lectual centre. A high school, “Hoogeschool”, had been founded in Franeker in
1585. Descartes was able to attend the courses of Adrian Metius, who was the author
of an Arithmeticae et Geometricae Pratica. He lodged opposite the University, in the
Castle of the Sjaerdema, a great catholic Friesian family.

But, as from October, 1629, Descartes installed himself in Amsterdam. At the
request of doctor Wassenaer and of Henricus Renerius, with whom he had been in
contact, he examined the phenomenon of parhelions (mock suns, comparable to
haloes); he interested himself in the rainbow, then in all the phenomena which he
was to describe in his work on Meteors. His correspondence with Mersenne shows
that he unceasingly widened the field of his investigations. From Optics he passed
on to Acoustics, Ballistics, Anatomy. The title of the work that he then was prepar-
ing bears witness to his scientific ambition: it was to be Le Monde (The World), no
less.

From 1629 to 1635 Descartes lived in Amsterdam. His stay was nonetheless
interruped several times. On June 27, 1630, he enrolled at the University of Leiden
and the Album studiosorum mentioned his residence in that town. He wanted to
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follow the courses of the mathematician Jacob Golius, in company with the
astronomer Martin Hortensius and of Renerius. He also lived in Deventer, in 1632

and 1633. His friend Renerius was professor of philosophy there, at the “Illustere
School”; and it was there that Descartes, far from the outside world, hoped to fin-
ish his treatise Le Monde. But he always came back to Amsterdam.

It was during his stay at Leiden that the unpleasant episode of his quarrel with
Beeckman took place. Father Mersenne came to visit Descartes. He was already in
correspondence with Beeckman, who asserted that he had been the early master of
Descartes. When they met, Beeckman showed Mersenne his Journal and claimed
the merit of the discoveries that Descartes considered as his own. Descartes,
informed of this by Mersenne, gave vent to his anger in imprecations against his
former friend and wrote him wounding letters. The violence of the rupture was in
proportion to the intimacy that they had known.

At Deventer, while he completed the writing of the Physics (the treatise of Le
Monde), Descartes learned that the Inquisitor in Florence had just seized the recent
work by Galileo, Dialogues on the Two Principal Systems of the world, that of Ptolemy
and that of Copernicus. (Dialogo intorno le due massimi sistemi del Mondo,
Tolemaico e Copernicano). The thesis that had been condemned, that of the move-
ment of earth round the sun, occupied an essential place in Descartes’ own system;
it could not be omitted. However, Descartes refused to publish a work “where there
would be the least word that might be disapproved of by the Church”. He there-
fore shelved his manuscript. Was it a gesture of prudence? He was however in no
danger of being troubled. He was living in a protestant country, and the Dutch
were then considering offering a refuge to Galileo, whose Dialogo was to be pub-
lished, in latin, by the Elzevier brothers in 1635.

In April 1635, Descartes was in Utrecht, close to Renerius, who was there as
professor at the “Illustere School” where he taught the Cartesian theses. The
philosopher lived in a pavilion that opened on to the Maliebaan, outside the forti-
fied walls. It was there that he wrote the Dioptrics, one of the three essays (with the
Meteors and the Geometry), which were intended to follow the Discours de la
Méthode, as applications of his method. It was probably there that he wrote the
Discours de la Méthode itself. In the Spring of 1636, he went to Leiden where he was
to stay for a year to oversee the printing of his book. This printing, in fact, neces-
sitated particular care because of the woodcuts (by Frans Schooten the Younger)
illustrating the three essays. The work was to be published by the Elzevier broth-
ers. But Descartes doubtless judged the financial conditions unacceptable and he
looked for another publisher. He thought of having his book published in France.
But what kept him back was the fact that the preparation of the wood blocks had
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to be effectuated in his presence; it was thus more convenient to call upon a pub-
lisher established in Holland. We know that he wanted “the whole text to be print-
ed with very fine characters and on very fine paper” and that at least two hundred
copies should be kept for his personal use for he “desired to distibute some of them
to a quantity of people”. In 1637 the Discours de la méthode was published by Jean
Maire at Leiden, without mentioning the name of the author.

Descartes took advantage of his stay in Leiden to attend the anatomy courses
of Professor Van Valckenburg. He did not live in isolation. He frequented
Constantin Huygens, Counsellor of the Stathouder, who had been his friend for
several years and with whom he kept up assiduous conversations and correspon-
dence. He knew and respected Pieter Corneliszoon Hooft. However, tranquillity
remained his main concern. As soon as his presence at Leiden was no longer nec-
essary, he retired to Egmond-Binnen, in the region of Alkmaar, then to Santpoort,
near Haarlem.

This period was, at first happy. He had his daughter Fransintge brought to
him as well as the discreet Helena Jans, mother of the child. His letters are imbued
with serenity and are often cheerful. He reckoned on developing his medical
research: the lengthening of human life seemed to be the goal of all science. He
only received the visits that he desired: for example those of two catholic priests of
Haarlem, Bannius and Blomaert, or those of his disciples, Renerius and Regius.
Renerius died in 1639. He had practised the method of Descartes without, for all
that, adopting the metaphysics. On the contrary, Regius, also a professor at the
“Illustere School” of Utrecht, declared himself more completely faithful to
Cartesian philosophy. Descartes certainly expected the University of Utrecht (the
“Illustere School” had become University in 1636) to be a favourable ground for the
propagation of his doctrine, thinking that it would come up against less resistance
there than at the old Sorbonne. Nonetheless, it was there that the most violent hos-
tility was expressed: that of Gisbert Voet (Voetius), a Calvinist minister and pro-
fessor of theology. Voetius undertook to bar the route for the new doctrine which
was threatening to invade the University. This violent conflict affected Descartes
profoundly. He considered himself slandered, unjustly accused of atheism. He wit-
nessed the disappearance of the possibility of a diffusion of his ideas in a milieu that
he had thought, for a moment, to be the most receptive. He had written the
Discours de la méthode in French, because he hoped to reach a wider public than
that which could read in Latin. In 1640, on the contrary, he wrote his Metaphysical
Meditations (Meditationes de prima philosophia...) in Latin: it was a question, this
time, of convincing the world of scientists. He was to prepare, shortly afterwards,
the Principles of Philosophy (Principia philosophiae) by dividing his treatise into
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articles to make it easier to use in teaching. But the learned theologians of whom
he was mainly thinking did not appear in the least disposed to listen to him.

The Metaphysical Meditations, followed by objections collected by Mersenne
from different theologians and philosophers to whom he had shown the manu-
script, followed also by the replies from the author, were published in August, 1641,
in Paris, by Michel Soly. A second edition was published, in May 1642, by Louis
Elzevier, in Amsterdam, “more correct than that of Paris” according to Descartes,
who had supervised the printing himself. As for the Principles of Philosophy
(Principia philosophae), they appeared in 1644, as a first edition, printed by Louis
Elzevier, in Amsterdam. While he was working on these two major works,
Descartes lived in Leiden, then nearby at Oegstgeest, from March 1641 to April
1643, in the little castle of Endegeest which he had rented thanks to an inheritance
from his father. The proximity to Leiden allowed Descartes to keep up frequent
relations with the university professors. His philosophy found defenders there:
Heydanus and Bannius. But there, as well as in Utrecht, he was also to meet deter-
mined opposition.

In 1643, Descartes left this ideal residence of Endegeest for a short stay at
Egmond-op-den-Hoef. Then he travelled in France for four months in 1644, his
first visit after fifteen years in the Netherlands. On his return, he settled in a coun-
try house at Egmond-Binnen, where he lived until his final departure from the
Netherlands in September 1649.

He enjoyed talking to the peasants. He used his influence with Constantin
Huyghens in favour of one of them who had been dragged into committing a mur-
der. It seems that he chose his friends without considering their social rank, as one
can see in his relationship with Dirk Rembrandtz, a boatman or a cobbler of the
neighbourhood, and who became, with his help, a notable astronomer. If he kept
up an important correspondence with Princess Elizabeth (daughter of the Elector
of the Palatinate Frederick, ephemeral King of Bohemia, who had taken refuge,
with his family, in the Netherlands), it was not that he was particularly fascinated
by her rank of princess, but rather because of the intellectual vigour of the young
lady and the acuteness of her questions. Also, doubtless because she was young and
showed interest in his research, representing a generation on which he founded his
hopes. She was thus an ideal disciple. This hope of exercising a durable influence
was precious at a time when his differences with the theologians barred his way in
the universities.

Descartes made a second trip to France in June 1647. When he arrived in
Paris, the great question debated in scientific circles was that of the Vacuum in
nature. The position of Descartes, set forth in his Principles of Philosophy, was that
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a vacuum cannot exist. His thesis seemed to be contradicted by the experiments
that Pascal had just carried out; but he did not seem to be shaken in his opinion.
In Torricelli’s tube, according to him, a “subtle matter” passing through the pores
of the glass, replaced the air. One should not consider that Descartes felt, in Paris,
in the painful situation of an ageing physicist who sees his theories surpassed. He
met Pascal and planned new experiments with him. He probably also met Hobbes,
and renewed his acquaintance with Gassendi. His glory was evident to all. It was
moreover towards the end of his stay that he received from “the King by the inter-
mediary of Cardinal Mazarin, without any solicitation other than that of his
friends, and by letters patent of September 6, 1647, a pension of three thousand
livres, in consideration of his great merits and the utility of his philosophy and of
his research based on long study brought to the human race” (Adrien Baillet, his
first biographer, 1691). All, in consequence, should have kept him in France.
However, he was to return to Holland. The enigma of his attachment to the
Netherlands is here posed in a striking way. He was honoured in Paris while in
Holland he experienced, above all troubles. Why did he go back?

On his return to Egmond, Descartes spent his time studying astronomy with
the help of a telescope that he had, and above all his work of dissection, for the fifth
and sixth parts of his Principles. He replied scrupulously, as he had always done, to
the written objections that he received. He allowed himself to be questioned viva
voce by a young man of twenty, Frans Burman, who came to visit him on April 16,
1648, and whom he invited for dinner. Their long conversation, which lasted sev-
eral hours, transcribed by the young man, bore on the main philosophical works
and corresponded to what we would today call an “interview”. This was not the
only example of the attention given to the improvement of young people, he also
followed the progress of the sons of his friend Huygens, closely enough to foresee
that Christian would become an exceptional scholar.

However, the pension announced had not yet been paid and Descartes found
himself requested, on behalf of the king, to travel once more to France to receive
it. This third trip took place from early May to September, 1648. A badly chosen
period. It was the beginning of the Fronde uprising. On August 26, 1648, barricades
were built in Paris. The day after, with all possible speed, Descartes left for
Holland. He was never to come back to France.

During his last year in Holland Descartes worked on the third part of his
Passions of the Soul (Passiones Animae), the treatise on psychology undertaken in
parallel with the moral reflection that occupied an essential part of his correspon-
dence with Princess Elizabeth. It was at that moment that a fine opportunity to
favour the propagation of his doctrine arose. France was busy with political trou-
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bles, the Netherlands in the throes of theological disputes, whilst the Court of
Sweden was perhaps in a position to welcome his ideas in all their developments.
Queen Christina was trying, at that time, to attract to Stockholm scholars and
artists of all nationalities. She was particularly interested in the Netherlands. Many
Dutch engineers and architects were already in Sweden and numerous Swedish stu-
dents attended courses in Dutch universities. One of Descartes’ friends, Pierre
Chanut, had been appointed chargé d’affaires of the French government to the
Queen of Sweden. He understandably mentioned the philospher. Descartes was
flattered by these testimonies of interest in his work, but when, in February 1649,
he received an invitation to go to Sweden, he was embarrassed rather than pleased.
The idea of such a long voyage worried him. The Queen wanted to have him near
her so that she might familiarise herself with his philosophy. Could she not read his
books, followed, if necessary by a long correspondence that he was ready to carry
out? He put off action deliberately, but finally decided to go to Stockholm for a stay
that he thought would last no longer than a few months. He left Egmond on
September the first, 1649. In Amsterdam, having left the manuscript of the
Passiones Animae with Louis Elzevier, he embarked for Stockholm. He was never to
come back. He immediately missed the solitude of Egmond. He hated life at court
and felt that he was wasting his time. The Queen was often absent from Stockholm
for long periods and when she decided to converse with him about his doctrine,
she asked him to come to the palace at five o’clock in the morning, three times a
week, in the heart of the Scandinavian winter. Stricken with pneumonia, he died
on February 11, 1650, at the age of fifty-three.

* * *
Descartes always felt profoundly attached to the Netherlands, among other

reasons, because this country always remained for him the place where he experi-
enced, during his youth, the first true intellectual stimulation. It was Isaak
Beeckman who was the inspirer of the studies which were to occupy him for a long
time: “You alone, in truth, awoke me from my idleness”. The souvenir that
Descartes was to keep of their meeting can certainly explain, for a large part, the
choice that he was to make in 1628 to settle in the Netherlands — the place where
he was to orchestrate his work. The country where he had known friendship, the
enthusiasm of his first discoveries, and the revelation of his vocation.

When Descartes, later, convinced himself that he had discovered the princi-
ples that were to make possible an extraordinary development of science, he saw in
the Netherlands the most propitious place to continue his studies and to publish
them. Firstly because it was there that he found liberty and security: the mainte-
nance of public order guaranteed his daily tranquillity. At the same time this coun-
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try was rich with personalities open to the new scientific spirit, to whom Descartes
was able to put his ideas to the test.

The Netherlands, on the other hand, offered precious possibilities of publica-
tion. One should not go so far as to state that it was the only country where he
could have his works printed. These were also publishable — and indeed were pub-
lished — in Paris. The publication in the Netherlands of French works was only to
become important after 1680, with the growth of anticalvinism in France and the
increase in non-conformist writings. Only then were French works printed in
Holland that could not be printed in France. Let us say rather that during the time
of Descartes, Leiden and Amsterdam were towns where it was possible to find pub-
lishers capable of meeting the requirements of the most exacting authors (and we
have seen how demanding Descartes was, concerning the quality of the paper, of
the typography, of the illustrations). It was only necessary that the authors should
be able to negotiate and be ready to assume the financial investment.

As for the question of the diffusion of the new ideas, the biography of
Descartes carries several pieces of information. Firstly, let us repeat, the circulation
of letters was, at the time, an essential means for the communication of knowledge
(letters formed about half of the writings of our author). Publication in book form,
however, was a moment of paramount importance in the expression of a thought,
a moment on which it was important to lavish all possible care. Secondly, this tran-
sition to the printed word was not without danger, even in the Netherlands.
Descartes renounced the publication of his treatise Le Monde after the condemna-
tion in Florence of the Dialogo of Galileo, and the works that he had published
brought about long discussions and troubles with the theologians of Utrecht and
Leiden. Thirdly, the appearance of a book, even if it escaped controversy, was not
conceived as an end in itself. Furthermore, it was necessary for the ideas it con-
tained to reach the greatest possible number of different minds. Hence the hope
that Descartes placed in possible “relays”: the universities (this hope was soon dis-
appointed), or certain young people (Princess Elizabeth, Frans Burman...), or final-
ly, Queen Christina of Sweden. Fourthly, a clear contradiction appears, with
Descartes, between the desire to see his ideas widely diffused and the desire to keep
them as his property. The painful rupture with Beeckman shows clearly that
Descartes was torn between the sincere desire to serve truth and a susceptibility of
an author who wanted his name to remain associated with his discoveries.

Descartes, incontestably, has left his name to posterity (he has even left an
adjective: “Cartesian”). However, even though he was singular, this thinker was
highly representative of a whole world: that of the years 1620–1650 in Europe. This
was the period when the continent was bathed in blood by the Thirty Years’ War.
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Paradoxically, the date of 1648, with the signature of the Treaty of Munster, is per-
haps the time when Europe became conscious of herself. At the same time, in an
apparently independent way, another Europe existed: that of the philosophers and
scientists, who remained in close contact with each other regardless of frontiers.
Mersenne, Huyghens, Torricelli, Pascal, Hobbes, Gassendi, Fermat... were all intel-
lectually cosmopolitan, like Descartes. This Europe was in the process of conceiv-
ing a world based on the principle of causality, and no longer on the finalism of
Aristotle. Nature in its immensity was not animated by secret correspondences and
symbols: it was a great machinery, delivered to man, who, from then on has power
over her. The world ceased to be an ensemble of signs to be deciphered according
to the teaching in The Book; it became an ensemble of objects, analysable experi-
mentally, in view of transmissible knowledge by books. The modern era was born.

Chapter 1

14



Chapter 2

Academic Publications before 1940

Alan Cook
Selwyn College, Cambridge, UK

Summary
The overall scope of this book is scientific publishing from 1900, but 1900 is

a somewhat arbitrary date in the history of academic publishing which, for the
most part from 1900 to 1940 was a continuation of that in earlier times. There were
substantial changes from about 1850 and then after 1950, so that it is natural to con-
sider the hundred years between those dates as a whole. There were considerable
advances in physics in 1900, which also influenced chemistry, and they had conse-
quences in publishing, but the journals founded before 1900 continued into the
new century and relatively few new ones appeared after 1900. The procedures and
economics of academic publishing up to 1950 also remained much as they had been
for almost two centuries. Thus something must be said about the development of
academic publishing in science from the end of the seventeenth century onwards
in order to understand its nature in the first half of the twentieth. That is the plan
of this chapter.

The physical sciences underwent greater developments and were generally
more advanced by 1900 than were the biological sciences, and that is reflected in
the greater prominence given to the physical journals in this essay. Most attention
is also given to publishing in English, not because that in other languages was neg-
ligble but because it was on the whole parallel, and the account of English language
publishing covers most of the issues that arose in other languages.

Early academic publishing in natural philosophy
The natural philosophers who started the so-called scientific revolution about

the middle of the seventeenth century differed from the hermetic scholars of the
Renaissance who preceeded them by making their thoughts and discoveries public
and by open correspondence with others at home and abroad. In so doing they not
only disseminated natural knowledge, but by developing peer review they authen-
ticated it, and so steadily augmented the stock of confirmed understanding of the
natural world. Thus in the first half of the seventeenth century students of mag-
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netism published some notable books. In 1581 Robert Norman described in the The
Newe Attractive the dip needle that he had just constructed. William Gilbert in his
De Magnete of 1600 studied the Earth as a great magnet, and Guillaume de
Nautonier in the Mecometrie de Leymand of 1602–1604 put forward somewhat sim-
ilar ideas. Athanasius Kircher, the Jesuit polymath of Rome, wrote a small book,
Ars Magnesia in 1631, with a substantial list of magnetic observations at ports and
other places round the world, and a suggestion of how a balance might be used to
measure forces between magnets. He followed it in 1641 with the far longer Magnes,
in which he again had a list of observations, and also described the idea of a chart
showing lines of equal magnetic declination. Lastly in 1644 René Descartes gave an
extensive account of his ideas about magnetism as part of his comprehensive
Principia Philosophiae. All those books were written before there were any serial
journal publications, and before there were permanent academies in England or
France. They were however contemporaneous with the Accademia dei Lincei,
founded in Rome by Prince Federico Cesi, Duke of Aquasparta, of which Galileo
was a fellow. Fellows of the Lincei certainly published privately, but the Lincei itself
brought out two works of Galileo, the Letter on Sunspots of 1613 and Il Saggiatore of
1623. They were the first works published by an academy, although not as journals.
Slightly later the Accademia del Cimento, founded and actively supported by the
Medici princes, Ferdinando II and Leopoldo (later cardinal), enjoyed a brief life in
Florence during which it published the Saggi di naturali esperienze of 1667, a coop-
erative account of the researches conducted by its fellows as part of its corporate life.

At the same time a few individuals maintained a lively correspondence in
which they gave news of what their colleagues were doing and sought similar infor-
mation from their correspondents. Henri Justell in France, Henry Oldenburg in
England, and P. Eschinardi in Rome were three such letter writers. Justell was asso-
ciated with Montmort’s informal academy in Paris, Oldenburg became secretary of
the new-born Royal Society in London, and Eschinardi was a member of the
Roman Accademia Fisica-Mathematica in which Queen Christina of Sweden, then
living in Rome, was interested. People who had no official connection with an
academy might also maintain a substantial correspondence, as did, for example, the
astronomer Johann Hevelius of Danzig. Scientific journals seem to have arisen
from that extensive letter writing. Henry Oldenburg began the first with the
Philosophical Transactions of the Royal Society of London in 1665. Others soon
appeared, notably the Journal des Sçavans in Paris (1665) and the Acta Eruditorium,
but they were private not corporate endeavours. The Académie Royale, founded in
Paris shortly after the Royal Society, began to publish its Histoire (later Memoires)
de l’Académie royale des Sciences in 1699, more than thirty years after those of
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Inscriptions and Belles Lettres. At first the Royal Society also published books by
fellows, no doubt because by its charter it had licence to do so independently of the
powerful Stationers’ Company of London. Its experiences were not happy. The
Historia Piscium (1686) by Francis Willughby, completed after his death by John
Ray, was a financial disaster for the Society, and on that account, and because many
of the most active fellows were engaged in helping to bring it out, the Society could
not itself undertake Newton’s Philosophiae naturalis principia mathematica (1687),
but had to rely on Edmond Halley to finance it and see it through the press. From
then onwards, the Society left book publishing alone and concentrated on the reg-
ular publication of Philosophical Transactions that effectively set the pattern for
scientific publishing in Europe for the next century.

There had been natural philosophers in the English colonies in North
America from at least the time of the foundation of the Royal Society, which
included among its early fellows a Mather and a Winthrop. There was much inter-
est in natural history and astronomy in Jamaica as well as the northern colonies,
and that is reflected in contributions to Philosophical Transactions. Then in the mid-
dle of the eighteenth century publishing by academies extended to North American
when the American Philosophical Society was founded in Philadelphia in 1769; it
also had members from Jamaica.

In the first academic journals like Philosophical Transactions, all life was there,
from mathematics to mycology, and much else besides that we would not now
count as natural knowledge. The Histoire de l’Académie royale des Sciences in Paris,
the journal of the American Philosophical Society, and the Transactions (1832) of
the Royal Society of Edinburgh, were all devoted to natural knowledge of the most
comprehensive sort.

The second half of the nineteenth century
Towards the end of the eighteenth century so many people were engaged in

certain fields of science that they needed more and more specialised journals than
those of the older comprehensive academies. Thus in Britain the Astronomical
Society was founded in 1820 (the Royal Astronomical Society from 1850). It and the
Geological Society of London (1826) both published learned journals, the Memoirs
and the Monthly Notices of the Royal Astronomical Society from 1827, and the
Quarterly Journal and Memoirs of the Geological Society in the previous year. The
Linnaen Society (1874) and the London Mathematical Society (1865) similarly
served biologists and mathematicians. Those societies were primarily devoted to
original science, although that does not mean that all their fellows were profes-
sionals who earned their living by doing science. Far from it: the Royal
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Astronomical Society always had many amateur astronomers among its fellows,
and there were many amateurs in the Geological Society and in the Linnaen
Society. That is not surprising, for those subjects depended strongly on observation
in their early days, and amateurs, especially country clergymen, could make valu-
able contributions. There was, and to some extent still is, great scope for the ama-
teur observer in ecology.

The year 1850 seems to mark the beginning of a considerable increase in pro-
fessional science throughout Europe. In that year the British Government first
made a grant to the Royal Society for the support of work by scientific men, and
it seems very likely, if not certain, that the ideas associated with the Great
Exhibition of the following year led the government to agree to do so. The foun-
dation of the Kensington colleges of science and engineering was the most impor-
tant outcome of the Exhibition. The government grant supported significant inves-
tigations in the physical sciences in the late nineteenth century, as well as geologi-
cal and biological expeditions, while the Kensington colleges were new centres of
research in universities. Scientific work increased greatly in Britain, and became
more specialised and professional as the numbers of university staff and the
resources available to them increased.

In consequence of those developments, the volume of papers in Philosophical
Transactions increased considerably, and in 1867 the Royal Society divided it into
two series, A and B, physical and biological. In the early years of scientific acade-
mies, many fellows could attend meetings in person and did not need to be told
what had gone on at them, but later people wanted to have published reports of
meetings as distinct from the papers presented to them. Already in 1800 the Royal
Society started its Proceedings. At first it contained reports of meetings and brief
sunmmaries of papers that would be published in full in Philosophical Transactions.
In the same way the Académie des Sciences had its Comptes Rendus (1835) and other
academies likewise had such subordinate journals. They themselves came in time
to take shorter original papers while the older journals took longer ones. In 1905

Proceedings also was divided into two series, A and B. A similar pattern was followed
by the Accademia dei Lincei which was refounded in Rome in 1870 after the reuni-
fication of Italy and began to publish its Atti in 1873. It subsequently published
Rendiconti with short papers and Memorie and other occasional publications with
more substantial contributions. Each of the early issues of the Proceedings of the
Royal Society contained lists of presents among which were copies of journals
received from other academies: those lists show how numerous academic publica-
tions were around 1870.

There were three major developments in academic publishing in the nine-
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teenth century that to a large extent set the pattern for the early twentieth century.
Regional comprehensive academies were formed in Europe, especially in those
lands, particularly Germany and Italy, that had no central government. There were
academies all publishing journals in Turin, Milan, Venice, Bologna, Naples and
Palermo, and in Göttingen, Hamburg, Berlin, Munich and Vienna. Britain had the
Royal Society of Edinburgh (1832) and the Royal Irish Academy.

In the second development new specialist societies were founded. They
included in Britain the Physical Society, the Chemical Society, the Linnean Society,
the Royal Meteorological Society, the Royal Microscopical Society, and the
Zoological Society, all with one or more serial publications.

The third development was the appearance of comprehensive academies out-
side Europe. Scientific research was developing in the British dominions, and Royal
Societies were formed in Canada, Australia and New Zealand, and published their
own journals. However, many scientists from those countries, and even more from
India, continued to send their important papers to the Royal Society in London.

Comprehensive academies such as the American Philosophical Society were
relatively less important in the United States where academic publishing became
dominated by the major societies, among them the American Physical Society, the
American Geophysical Union and the American Astronomical Society, all three of
which and others published the most important work in their fields, whereas in
Europe, and especially Britain, the work published by the established national
academies continued to include important investigations in most fields.

The first scientific institutions supported by public funds were a few physic
gardens and the royal observatories in Greenwich and Paris. In the course of the
nineteenth century other public institutions came into being, the geological sur-
veys of Britain and the USA, for example, and meteorological and magnetic obser-
vatories. They were institutions with responsibilities to the public generally, and
they saw it as their duty to publish their work in their own journals in a quasi aca-
demic manner, for the dissemination of knowledge and not for commercial profit.
Their publications complemented those of academies and other societies. They
were for the most part the means of preserving and putting on record the work of
institutions that were supported by public money. Although like the publications
of academies they did not in general depend on outside sales, some publications
were sold widely to the public, in particular The Nautical Almanac from the Royal
Observatory in England and the Connaissance des Temps from the Bureau de
Longitude in Paris, two annual publications essential for seamen.

In the nineteenth century, medical men in hospitals did more research in the
life sciences related to medicine. Early maps of the brain, for instance, were made

Academic Publications before 1940

19



in mental hospitals. A few hospitals, including mental asylums, were under the
control of local or central government, but most were institutions of charitable
foundations, and some were associated with universities. Journals such as
Philosophical Transactions published work done in them, but scientific medicine,
like other burgeoning fields, produced its own journals, in particular the London
Journal of Medicine which became the British Medical Journal.

Engineering Institutions are not considered here, for they have functions that
include representing the professional interests of their members and certifying that
they are qualified to practise as engineers. They do however also publish academic
journals, and like the purely scientific societies they grew in numbers and functions
throughout the latter part of the nineteenth century

The amateur composition of many scientific societies in the late eighteenth
and early nineteenth centuries had a considerable influence on the economics of
their publications. For the most part a member of a society received its publications
free in return for his subscription. Additional sales were few. Many copies were given
free to individuals or institutions that in return presented the academy with copies
of their own works. Societies and institutions such as observatories, commonly
developed their library collections of learned journals in that way. When members,
especially amateurs, were reasonably well to do, when the cost of the manual labour
of printing was by comparison low, when the sizes and volumes of journals were
small, and editorial work was done voluntarily by a few members, the subscriptions
of the members could cover the costs of production. Academic publishing was not
a commercial business, it was undertaken to promote and disseminate knowledge,
and in the circumstances of the times it did not have to be run on commercial lines.

At the same time as the specialist societies were coming into being, other soci-
eties were formed to develop an interest in science and the understanding of it, but
not to pursue it as such. The British Association for the Advancement of Science
was formed in 1835, and in addition to its annual metings, published a journal to
promote wider support for science. The Royal Society of Arts had somewhat sim-
ilar aims, though more technological, while the Royal Institution, although not an
academy, also published a similar general journal. The American Association for
the Advancement of Science was likewise founded in the USA.

The first half of the twentieth century
The patterns that had been set in the latter part of the nineteenth century

continued in the first half of the twentieth. The established general journals con-
tinued, with some modifications, as did the publications of the more specialist soci-
eties that had been formed in the nineteenth century, as well as the obligatory pub-
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lications of public scientific and technical institutions. At the same time changes
were taking place foreshadowing the major rearrangements of scientific publishing
that occurred after 1950. Most may be traced to the great increase of scientific activ-
ity and to the change from a partly amateur to a more wholly professional pursuit.
Active scholars and teachers found it increasingly difficult to read for themselves all
the relevant papers in their field, and so journals came into being that published
reviews for whole topics. Two early ones were Reviews of Modern Physics (1929) from
the American Physical Society and Reports on Progress in Physics (1934) from the
Physical Society in Britain.

While it is true that calendar dates are in general arbitrary milestones in
human history, it so happens that two developments around 1900 had a significant
influence on academic publishing. National laboratories for standards and other
physical research were founded in Germany (the Physikalische-Technische
Reichsanstalt in Berlin), in the United States (the National Bureau of Standards in
Washington DC) and in Britain (the National Physical Laboratory in Teddington,
1900); they had been preceeded by the Bureau international des Poids et Mesures at
Sèvres. All had a responsibility for making their work publicly known, and like the
Bureau international the German and American laboratories published their own
series of reports, the National Bureau of Standards through the US Government
Printing Office. The National Physical Laboratory, however, was initially guided by
a committee under the Royal Society and so published important work in the jour-
nals of the Society, although it also issued annual reports. In addition, it collabo-
rated with the Institute of Physics to publish the Journal of Scientific Instruments
(1923) which, in responding to the growing importance of instrumentation in sci-
ence, was like the Review of Scientific Instruments of the American Physical Society.

The turn of the century was notable for the evolution of quantum mechanics
and relativity, both of which led to a great increase in experimental as well as the-
oretical investigations in the new subjects and consequently to larger and more
numerous journals of physics and chemistry.

New sciences emerged early in the twentieth century. Geomagnetism had
been studied on traditional lines since the work of Edmond Halley in 1700, but
when the Smithsonian Institute in Washington began to publish its studies in geo-
magnetism it did so in its own Journal of Terrestrial Magnetism and Electricity.
Papers on geophysical topics, mostly theoretical, had been published in the jour-
nals of the Royal Society and of the Royal Astronomical Society, and then in 1922,
the Royal Astronomical Society began a small journal, the Geophysical Supplement
to the Monthly Notices of the Royal Astronomical Society, in which at first most papers
were on seismology, then just developing as a major observational study. Similarly
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the American Geophysical Union published its Transactions (1920) that became the
Journal of Geophysical Research.

In summary, the important developments that occurred in the early years of
the twentieth century were the foundation of journals for new subjects such as geo-
physics, for scientific instruments, and for reviews as distinct from original contri-
butions.

The economics and methods of academic publishing differed little after 1900

from those before. An honorary officer of a society would decide on the publica-
tion of a paper after receiving one or more reports from referees, and would prob-
ably assemble the articles to make up an issue. He (almost never she) would be
assisted by a small paid staff in the office of the society where a few members, per-
haps no more than one, would deal with the correspondence (receiving papers,
sending them to referees), undertake the copy editing, send copy to the printers,
check and distribute proofs, and maintain a mailing list.

Many journals were produced by small printing firms among whom Taylor
and Francis in London were prominent. Type was still set by hand until early in the
century the larger printers adopted the monotype machine in which individual
characters were cast at the touch of a key. Small mechanical presses would print
small numbers of journals. Journal printing for many smaller societies was still a
sort of cottage industry.

As in the late nineteenth century, so at first in the early twentieth century, a
large proportion of the print run of many academic journals would be distributed
free, either to members of the society in part return for their subscriptions, or by
exchange with other societies. Sales for profit were few.

So long as journals could be produced in that way without a net loss to a soci-
ety, there was no need to market the journal agressively to libraries and individu-
als, nor to give the journal a superficially attractive format. Societies did find in
these years that their journals were increasingly sought by university libraries. In
1850 there were few universities with scientific laboratories and libraries, by 1950

there were very many, especially in the English-speaking countries. That was the
time in which great universities in London and the English industrial cities grew
up, in Bristol and Birmingham and Manchester and Newcastle and elsewhere. Even
more, in North America the original universities of the East coast were supple-
mented by state universities — every state of the Union wanted its own college.
Many were like the University of Colorado, founded with the state in the
Centennial year of the Union. It was at first a very small college, but it gradually
accumulated a substantial library and supported research. The University of
California at Berkeley, founded in the nineteenth century, acquired a substantial
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library and active research departments; in the 1930’s an additional campus was
started in Los Angeles. Those two parts of the University of California, together
with the California Institute of Technology in Pasadena, supported important early
work in astronomy and in geophysics, especially seismology. All those develop-
ments generated demands for the existing academic publications, especially in
English, and also led to the establishment of newer academies, such as the
Astronomical Society of the Pacific, and associated journals. In the first half of the
twentieth century American science came to exceed European science, especially in
physics, chemistry and the earth sciences, and journal publishing and sales followed
suit. The expansion of science was however, not confined to Europe and America,
and the early twentieth century saw the foundation of academies elsewhere, for
instance, the Imperial Academy of Tokyo in 1912.

Aftermath
The second world war brought about very great changes in academic pub-

lishing. Developments already seen before the war speeded up, but in addition,
new subjects came to the fore, in the physical sciences, for example, microwave
radio engineering, nuclear physics, geophysics and space research, and in biology,
molecular biology. At the same time the cost of producing journals increased dras-
tically, so that academies have had to behave more as commercial publishers, and
seek to obtain a profit from their publications, but now in severe competition with
the real commercial publishers. Another development, again begun in the previous
years, has been a great increase in the number of univerities and industrial and pub-
lic research institutions, all wanting to acquire runs of journals, not only in the USA

and Europe, but even more outside, in India, Russia, China, South America and
the older British dominions. At first most of those institutions had ample funds to
buy journals for libraries, but not now, so that commercial pressures on academies
have increased as sales have fallen. The costs of printing were reduced by replacing
traditional means of composing and printing by electronic systems, but they have
not entiely solved the problems, and now academies face the need to introduce
electronic publication. How, in these circumstances to maintain a public duty to
publish and authenticate reliable natural knowledge, as they have done for three
hundred and fifty years, is a serious issue for academies.

Academic publishing before 1940

List of Journals
This list is far from complete, and does not adequately represent academic

publishing in Europe, but does give an idea of how academic publishing expand-
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ed up to 1940. The greatest number of new journals appeared in the nineteenth
century.

1665 Philosophical Transactions (A/B, 1887) 1874 Proc. Linnaen Soc.

Journal des Sçavans 1880 Astrophys. J.

1699 Histoire de l’Académie royale des Sciences 1883 R. Soc. Canada

Edinburgh Math. Soc.

1769 American Philosophical Soc. 1889 J. Inst Elec. Eng.

1780 Mem. Acad. Roy. de Belge 1893 Physical Rev.

Naples, Acad. royale 1896 Aeronautical J.

1783 American Academy of Arts and Sciences Geol. Soc. France

1786 Acad. roy. de Turin 1897 Proc. Inst. Chem. G.B. & Ireland

1799 Annalen der Physik 1898 R. Acad. Sci., Amsterdam

Physics Abstracts

1800 Proceedings, Royal Society (A/B, 1905) 1899 Proc. Washington. Acad. Sci.

1826 Proc. Geol. Soc. London

1827 Mon. Notices, R Astronom. Soc. 1900 American. Math. Soc.

1830 Proc. Zool. Soc. London 1904 Proc. Amer. Chem. Soc.

1832 Proc. Roy. Soc. Edinburgh 1905 Faraday Soc.

1835 Inst. de France, Comptes Rendus 1912 Imperial Academy of Tokyo

Mem. Ist. Nat. Genève 1915 Proc. Nat. Acad. Sci., Washington, DC

1841 Mem. Chem. Soc., London 1920 American Geophys. Un.

1843 Cambridge Philosophical Society J. and Proc. Inst. of Chem.

Istituto Veneto Zeits. f. Physik

1849 Astronom. J. Phys. Berichte

1861 Trans. Roy. Microscop. Soc. 1922 Geophysical Supplement

1861 Proc. Roy. Met. Soc. 1923 J. Sci. Instrum.

1865 London Math Soc. 1929 Rev. Modern Physics

1873 Atti. Acad. naz. Lincei 1934 Rep. Progress Phys.
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Chapter 3

The Growth and Decline of
German Scientific Publishing

1850–1945

Heinz Sarkowski
Historian of German Publishing, Germany

Summary
The development of commercial scientific publishing companies in

Germany commenced in the middle of the 19th century. University and
Academy publishers never had a chance. Scientific society publishers emerged
only in 1921/1923 during inflation, but had little impact. German publishers
dominated in particular in Mathematics, Physics and Chemistry. In 1909, 45%
of the articles covered by the Chemical Abstracts were from German publica-
tions. Until 1933 the German language was the “lingua franca” of Europe’s sci-
entific community. The export of German science publishers was significant,
and in 1930 around 60% of Springer Verlag’s turnover came from export. The
international significance of German science can be seen from the large number
of Nobel Prizes bestowed on it: 15 German scientists were recipients from 1901

to 1915, 16 from 1918 to 1932. After 1933 many highly qualified scientists fled the
Nazis and found refuge in the Western world, constituting the start of the
decline of German science. During World War II German science literature was
reprinted on a large scale and sold worldwide. After the War the German lan-
guage had definitively lost its world significance and German companies con-
centrated thereafter on production of textbooks and journals for the home mar-
ket. In the sixties they also commenced publication of research literature in
English.

From 1901 until the First World War one third of all Nobel Prizes in the fields
of physics, chemistry and medicine were awarded to German scientists. This doc-
uments the immense significance of German science before the First World War.
The names make this clear:
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1901: Wilhelm Conrad Röntgen (Ph) 1909: Ferdinand Braun (Ph)

1901: Emil von Behring (Med) 1909: Wilhelm Ostwald (Ch)

1902: Emil Fischer (Ch) 1910: Otto Wallach (Ch)

1905: Philip Lenard (Ph) 1910: Albrecht Kossel (Med)

1905: Adolf von Baeyer (Ch) 1911: Wilhelm Wien (Ph)

1905: Robert Koch (Med) 1914: Max von Laue (Ph)

1907: Eduard Buchner (Ch) 1915: Richard Willstätter (Ch)

1908: Paul Ehrlich (Med)

The German language had become the “lingua franca” of the science com-
munity. “Physicists and chemists in Britain and the USA could not do without read-
ing German if they wanted to keep abreast of the developments in their own fields”
[1]. In 1909, for instance, 45% of all (literature) citations referred to in Chemical
Abstracts came from German journals [2].

German universities and science libraries provided a model for American and
also for Japanese science. The German book trade, its organization and central ser-
vices in Leipzig, were internationally the most exemplary. The British publisher Sir
Stanley Unwin, who spent some time in the Leipzig book trade as a trainee, wrote
in his memoirs in 1960: “The German book trade organization was in those days,
and up to 1914, the finest and most complete that the world has ever known… The
destruction of Leipzig in the Second World War, and its subsequent occupation by
the Russians, almost entirely disrupted it” [3]. This complex and well organized
book trade in Leipzig — where most of the science publishers were also located —
together with the highly developed graphics industry, as well as local book-export-
ing science antiquarians like Gustav Fock, Otto Harrassowitz and Anton
Hiersemann, were the reason for the export success of German science publishers.

In the predominantly regionalised German publishing industry a clear spe-
cialization in natural science and technical books became evident around 1850.
Before that the mixed-list publisher, with output in literary work alongside theol-
ogy, law and history, also randomly published work in science and technology. To
illustrate the latter for the year 1850 I found a total of 34 titles, which had appeared
from 24 different publishing houses. Friedrich Vieweg was represented with four
titles, the classics publisher J.G. Cotta with three. The remaining 27 were divided
among 22 further publishers.

Vieweg in Braunschweig was the first German publishing house to dedicate
itself to the natural sciences (chemistry, mathematics, physics and technology).
Liebig, Poggendorff and Wöhler were among their first authors. As early as 1826 in
Berlin, August Hirschwald was the first who specialised in medicine.
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Julius Springer, who had founded his publishing house in 1842 alongside a
bookstore, turned in 1859 towards natural sciences, publishing a pharmaceutical
journal and later a handbook of pharmacology [5]. After the founding of the
German Empire in 1871, business, technology and science witnessed an unprece-
dented development. The sons and grandsons of Julius Springer expanded into
technology, mathematics and medicine. The starting point of their activities was
usually a journal: in 1889 Springer already published 20 science journals. In 1911 it
was 41, in 1928 — when biology, physics and chemistry were added — 106 and in
1933 128 titles, among which were several abstracting journals. Springer also
improved its market position by purchasing publishing houses with similar orien-
tation — J.F. Bergmann in 1917, August Hirschwald in 1921, F.C.W. Vogel in 1931

— as well as by the acquisition of single items like Beilsteins Handbook of Organic
Chemistry in 1916 and individual journals. Through Springer’s determined effort
after the First World War to establish its Mathematics Press, the respected publish-
er B.G. Teubner lost its leading position in this field. When inflation had abated
in 1924, Springer enjoyed a dominant position not only on the German market.
This is illustrated by the fact that in 1931, when their production reached 381 books
and 125 journals, almost 60% of its turnover came from abroad.

In the second half of the 19th century a substantial number of other publish-
ing houses were founded, which covered areas in natural sciences or began to spe-
cialize, often in medicine: Ferdinand Enke, founded in 1837, already produced
more than half of his publications in medicine by 1874. F.C.W. Vogel, a company
founded in 1730, also specialized in medicine from 1862. Newly founded were
Urban & Schwarzenberg (1866), J.F. Bergmann (1878) and Gustav Fischer (natural
science and medicine). An older company, Veit & Comp. strengthened its activities
in natural science and medicine in 1876 and Georg Thieme became active in 1886.
Johann Ambrosius Barth, after a change in ownership, specialized in natural sci-
ences (Annalen der Physik) and expanded its program into medicine in 1894.
S. Hirzel, a much older company, also covered medicine alongside humanities,
after 1894. S. Karger (1890) was a newly founded medical publisher, as was Theodor
Steinkopff (1898). The Akademische Verlagsgesellschaft, founded in 1906 by the
antiquarian Leo Jolowicz, was a publisher active in all areas of natural sciences and
in a relatively short time became the most important science publisher in Germany
after Springer.

As well as journals, multi-volume handbooks, in which the current knowledge
in a discipline was assembled, usually by a number of specialists, belonged to the
program of these companies. From 1924 to 1933 Springer published 319 volumes of
19 handbook titles [6]. These handbooks included not only “established” knowl-
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edge but also new research results, illustrated by the fact that, in their bibliography
of the “most important contributions to the literature of medicine”, Garrison/
Morton included 8 Springer handbooks. There was fierce competition in this field:
from 1924 until 1929 Springer published its 24-volume Handbuch der Physik while
at the same time Akademische Verlagsgesellschaft started publishing a Handbuch
der Experimentalphysik which was completed in 1937, and in 1925 Friedrich Vieweg
reintroduced his Lehrbuch der Physik after Müller-Pouillet in 14 volumes, published
since 1842.

For German science publishers the combination with a house-owned printer
was rather the exception. Vieweg in Braunschweig, Rudolf Oldenbourg in Munich
(Engineering, Technology) or B.G. Teubner in Leipzig (Engineering, Mathemat-
ics), for example, possessed their own technical companies. From 1911 Springer par-
ticipated increasingly with the Würzburg printer H. Stürtz to have its strongly
growing production less dependent on the market power of the Leipzig companies.

Some of the provisions of the Versailles Treaty were to prevent German sci-
ence from regaining its pre-War status. German scientists were not admitted to a
number of international congresses. The use of the German language was also for-
bidden, which was still the dominant scientific language for Dutch and
Scandinavian scientists. Also these restrictions (lifted under the Locarno Pact of
1926) clearly hindered to a large degree the export of German science literature.
Germany was essentially excluded from scientific communication for 12 years.
Therefore, it is a sign of the world standard of German science that from 1918 to
1933 again one third of all Nobel prizes for physics, chemistry and medicine were
awarded to German scientists:

1918: Max Planck (Ph) 1925: Richard Zsigmondi (Ch)

1918: Fritz Haber (Ch) 1927: Heinrich Wieland (Ch)

1919: Johannes Starck (Ph) 1928: Adolf Windaus (Ch)

1920: Walter Nernst (Ch) 1930: Hans Fischer (Ch)

1921: Albert Einstein (Ph) 1931: Robert Bosch (Ch)

1922: Otto Meyerhof (Med) 1931: Friedrich Bergius (Ch)

1925: James Franck (Ph) 1931: Otto Warburg (Med)

1925: Gustav Hertz (Ph) 1932: Werner Heisenberg (Ph)

After the end of WWI there was a significant gain in prestige for German
exporters in that orders from enemy states’ libraries had not been cancelled but
stored up. To their surprise the libraries could close the gaps created through the
War after a short time. The income in hard currency earnings was very welcome
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during this period of German inflation.
During inflation the founding of university and society publishing houses was

actively discussed, but with the strong position of the German science publishers,
their chances were small. There were also legal obstacles for the founding of uni-
versity presses. However, during these years scientific societies founded their own
companies — for instance the Association of German Engineers (VDI) started the
VDI-Verlag, the Association of German Chemists the Verlag Chemie and the
Association of German Electrotechnical Engineers the VDE-Verlag, to mention but
a few — but as of today only a few of them have survived. On the other hand, sci-
ence associations started their own journals, but usually had these taken care of by
commercial publishers.

Also in these times Springer succeeded not only in maintaining its interna-
tional position, but also in expanding it. In this the scientific journals played a sig-
nificant role. Especially the Zentralblätter (abstracting journals), of which 38 were
founded by the company or taken over from other publishers, found a world-wide
market. Medicine was central in Springer’s aspirations to build a comprehensive
information system on natural science publications. The first abstracting service
was the Zentralblatt für die gesamte innere Medizin started in 1912. The Zentralblatt
für die gesamte Chirurgie und ihre Grenzgebiete followed in 1913. (Both publications
had the support of the corresponding societies.) In the mid-20’s Springer annually
published about 175,000 abstracts in their Zentralblättern, for which 3300 domes-
tic and foreign journals were reviewed.

In particular Springer’s relations with the Soviet Union intensified. In 1932

18.8% of all exports by Springer-Verlag went there, totaling 4,637,000 mark. In sec-
ond place followed Japan with 16.3% and in third place the USA with 11.9% [7].
Russian mathematicians often visited Göttingen and its Mathematical Institute,
among them Paul Alexandroff, Andrej Kolmogoroff and Alexander Khintchine,
and they also published their works with Springer in order to secure the copyright.

In 1931 exports suffered much from the devaluation of the English pound, and
all currencies depending on it, from 20.43 to 12.43 mark. German book exports to
Japan were halved in the period up to 1935. The US dollar was also devalued by
40%, in April 1933.

After the National Socialists came to power, Jewish and Marxist scientists
were expelled from universities and institutes. An exodus on an unprecedented
scale ensued. Among the emigrants were: Hans von Baeyer, Max Born, Richard
Courant, Albert Einstein, James Franck, Fritz Haber, Rudolf Höber, Rudolf
Ladenburg, Lise Meitner, Richard von Mises, Otto Meyerhof, Carl Neuberg,
Rudolf Nissen, Wolfgang Pauli, Peter Pringsheim, Georg Schlesinger, Erwin
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Schrödinger, Eduard Teller, Hermann Weyl and Richard Willstätter, to mention
only a few. A List of Displaced German Scholars, which was published in London
in 1936, included 1652 names of scientists who had been forced to leave Germany,
most of whom had not been able to find appropriate positions. Some science pub-
lishers also emigrated to the USA. For instance Walter Jolowicz (later Walter J.
Johnson) from the Akademische Verlagsgesellschaft, who in 1941 founded
Academic Press together with his brother-in-law Kurt Jacoby (and in 1945 also the
Johnson Reprint Corp.); or Erik Proskauer, who became involved with the found-
ing of Interscience Press (later part of John Wiley). S. Karger, who had founded his
medical publishing house in Berlin in 1890, emigrated with his company to Basel
(Switzerland).

From now on German scientists of Jewish origin published almost exclusive-
ly in the for them unfamiliar English language. In the Netherlands Martinus
Nijhoff founded the journal Physica — which was open to scientists who until then
had published in Springer’s Zeitschrift für Physik. In the first issue, published in
November 1933, of the eight contributions by Dutch physicists four were still pub-
lished in German, and the others in English. In the mid-30’s M.D. Frank and J.P.
Klautz visisted German publishers to establish contacts with, for instance, the med-
ical publisher Georg Thieme and the Akademischen Verlagsgesellschaft whose
Jewish owner family Jolowicz, was under increasing pressure. The publishing hous-
es Elsevier and North-Holland were interested in translation and co-productions,
but before these efforts could have any great success the War started.

The race laws were also an immediate threat for the Springer publishing
house. Both grandsons of the founders, Ferdinand (II) and Julius (II), were consid-
ered through the marriages of their fathers to be either fully Jewish, or less com-
promisingly, as mixed-race of second grade. In this context Julius (II) Springer had
to leave the company in 1935. His stock was taken over by the trusted director
Tönjes Lange. After a further sharpening of regulations, in 1942 Ferdinand (II)
Springer also sold his shares to Lange. In the eyes of the National Socialists the
company was now theoretically “judenfrei”. In the circumstances the company
name, which until then was “Verlag von Julius Springer”, was also changed, into
“Springer-Verlag”. Both Springer cousins regained their rights after 1945, but they
had not been able to prevent the father of Julius (II) Springer and two of their
uncles becoming victims of the Holocaust.

The devaluation of the most important western currencies had a negative
effect on the export of German books. German science publishers were naturally
particularly hard hit. Therefore, on 9 September 1935, a general price cut of 25%
for all exported books was introduced, the costs of which were essentially covered
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by the state. Companies like Springer, which had had a comparatively high contri-
bution from Jewish authors and editors, suffered even more damage. It was now
also noticeable that foreign publishers began establishing journals, which started to
compete with German journals. Because of this, Springer’s export went down from
44.3% of turnover in the year 1931 [9] to 19% in 1941 and 12% in 1942. In this con-
text it should be noted that exports — be it in strongly reduced quantities — to
countries with which Germany was now at war were conducted through book
traders in neutral foreign countries, for instance Switzerland or Sweden. The short-
sightedness of the German authorities can be illustrated by the fact that in
November 1939 they pointed to the importance of exports of science literature to
neutral states which continued to be subsidized.

Instructed by the American “Alien Property Custodian” (APC) and on the basis
of the “Trading with the Enemy Act”, renewed on 21st April 1942, the Ann Arbor
firm of J.W. Edwards in 1943 and 1944 alone reprinted 874 volumes from German
science publishers, 390 of which were from Springer-Verlag and 89 from
Akademische Verlagsgesellschaft.

Publisher Titles Volumes Total list prices %

Julius Springer 238 390 4357.35 48.6

Akademische Verlagsgesellschaft 48 89 949.85 10.6

Verlag Chemie 10 45 482.95 5.4

Walter de Gruyter 12 36 421.95 4.7

Georg Thieme 9 18 316.05 3.5

Dr. Theodor Steinkopff 48 47 287.75 3.2

Urban & Schwarzenberg 2 13 249.00 2.8

Ferdinand Enke 32 33 240.70 2.7

Johann Ambrosius Barth 29 31 204.90 2.3

Gebr. Borntraeger 14 15 198.85 2.2

S. Hirzel 23 25 180.05 2.0

Friedr. Vieweg & Sohn 10 10 108.35 1.2

44 others 114 122 968.90 10.8

Total 589 874 $8966.65 100.0

Publications in the field of chemistry figure most prominently. In addition
there were countless reprints from journal volumes, as well as microfilms from indi-
vidual publications for research projects. (One can assume on the basis of this that
most American scientists were still able to read German.) The importance of this
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reprinting program for American war research [10] can be seen from a letter of the
then publisher of Chemical Abstracts to the Alien Property Custodian: “There is not
the least doubt in my mind, that your republication program was one of the fac-
tors which made the atomic bomb possible” [11]. The gaps in German research lit-
erature in American libraries were clearly not only caused by the dollar devaluation
of 1933. In the twenties, American libraries were already conducting a restrictive
purchasing policy with respect to German primary journals because of their high
prices. (The reasons for these were that the German journals were financed by pri-
vate companies and not by societies, and there were no page charges required from
authors.)

After the German surrender on 8 May 1945, and the division of the country
into four occupation zones, book production was at first impossible and functioned
later only in a very limited fashion. The acute lack of paper and the destruction of
many production companies, especially in Leipzig, contributed to this. Export of
stock which had survived the war was almost impossible at first, and later possible
only under allied control. Universities and institutes were not yet fully operational,
their libraries had suffered substantial war losses and their holdings were mostly
stored elsewhere. And, on the other hand, German scientists had run up an infor-
mation gap of at least a decade through the lack of foreign primary information. It
was also a handicap that numerous important books continued to be reprinted in
the USA and came on the world market at very low prices [12]. In this situation it
is not surprising that German scientists were prepared to accept foreign job pro-
posals. Numerous ambitious students soon followed them.

On the other hand, reprints of the journal volumes often had the advantage
that American libraries in particular became interested in taking up subscriptions
with the publishers or with their importers (journal agents). This, of course, in
cases where the journals were of active interest to their users.

Only in 1949, after the foundation of the Bundesrepublik Deutschland and
the Deutsche Demokratische Republik, could production be resumed in any sig-
nificant way. In Leipzig, however, which had previously been the site of preference
for science publishers, most companies became state enterprises and their owners
had to re-establish themselves in the West. In both German states, moreover, pri-
ority was given to the re-publication of textbooks for students as well as practice
books in, for instance, technology. Export of German science literature was also
limited by the fact that the German language had largely lost its worldwide signif-
icance. Not only had English definitively become the “lingua franca” for scientists,
but American, English and Dutch companies had taken the lead. Only since the
sixties, when German publishers hesitantly commenced the publication of research

Chapter 3

32



literature in the English language, has the situation slowly improved.
German publishers were forbidden to have direct contacts with foreign

clients; thereby making export of books and journals impossible. However, in the
Summer of 1947 Springer succeeded via the JEIA (Joint Export and Import Agency)
by an indirect route in exporting stocks of books and journals which had survived
the War. In this context Robert Maxwell was of help, at the time working as British
press officer in Berlin. He founded the European Publicity and Advertising
Company (EPAC) in London, and on 1 September, 1947, also in London, the firm
Lange Maxwell & Springer was founded. Using these firms Springer realised exports
to the value of 20.5 M DM between 1 February 1948 and 31 December 1958. Other
German science publishers could also export along these routes.

Through a contact with Paul Rosbaud, who until the end of the War was a
leading employee of Springer’s, a joint venture company with the British publisher
Butterworth was established, whereby Springer contributed publishing rights and
Butterworth the venture capital. After two years however the collaboration was dis-
solved. The publication rights were acquired by Robert Maxwell for his own
Pergamon Press [13].

From the 1950’s German publishers could again export directly. They also
started to publish books and journals in the English language, initially with some
hesitation. When Springer opened its New York office in 1964 the company also
gained direct access to American authors. Later offices in London, Tokyo and Paris
followed, but these developments would require a separate treatment.
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Chapter 4

Ohmsha, its Birth and History
Seiji Sato

Ohmsha, Ltd., Tokyo, Japan

The Age of Beginning 1914–1929 (World War I and Birth of Ohmsha)
Half the Life of Seiichi Hirota, the founder of Tokyo University of Electrics and

Electronics and Ohmsha, and the Influence of Europe on it
Established on November 1, 1914, Ohmsha celebrated its 86th anniversary in

2000. The company name Ohmsha comes from the title of its first magazine Ohm.
It also coincides with the initials of the founders of Tokyo Electrical Engineering
School (currently Tokyo Denki University), Shinkichi Oogimoto, Seiichi Hirota
and Ryozo Maruyama.

Seiichi Hirota was born in 1871. He graduated from the Electrical Engineering
Department, Engineering College of Tokyo Imperial University and joined Takada
& Co., an importer of electrical equipment. He was sent to Siemens company in
Germany to do research into electricity. While there and on his way back home, he
visited other European countries and the United States. Many of his later activities
were influenced by what he saw and learned during those days.

Steam engines were essentially the only industrial power source. Hirota and
Oogimoto met around this time and formed a close friendship. They believed that
“Engineers with university or college backgrounds were not sufficient to support
future development of the Japanese electric industry. A great number of technicians
are needed and must be trained as soon as possible”. This led to the foundation of
Tokyo Electrical Engineering (EE) School. It was just after the Russian-Japanese
War ended and future growth of Japan’s electric industry was expected. In reality,
however, kerosene lamps were still used in most middle class Japanese households,
and gaslights rather than electric lights.

Although they established the school, its financial base was weak because pri-
vate schools received virtually no financial support from the government at that
time. So they started a publishing business as a means of ensuring the school’s sur-
vival. Most of the books on engineering were imported and those written in
Japanese were inferior in terms of content. They felt that the publishing business
would contribute much to the study of electrical engineering in Japan and, at the
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same time, provide much needed income.
Ohmsha was formally established in 1910 as the publishing department of the

school and started publishing textbooks for correspondence courses and transcrib-
ing lectures delivered at the school. Hirota published the Ohm magazine on
November 1, 1914, intending it to be an educational and training tool for young
engineers around the country. The publishing house was named Ohmsha. He
wrote in the first issue of the magazine that “The word Ohm reminds me of the
many obstacles I expect to encounter in my path of duty. Nevertheless, I hate to
tread on the paved path of conventional ideas. So I am determined to cultivate a
new road leading to the development of sciences unique to Japan”. When World
War I broke out, it found Japan opposing Hirota’s beloved Germany. His strong
desire to see Japan’s own electrical technologies develop was behind his address.

The first issue of the Ohm magazine ran the answers to the 1914 national qual-
ification test for electrical engineers. This test started in 1911 and comprised Class
1 through Class 5 tests (currently Class 1 to Class 3). The Ohm magazine was the
first to publish all the test answers.

The 1091st issue of Ohm magazine (fifth issue of volume 87) came out in May,
2000 without missing a single issue, even during such historical events as the Great
Kanto Earthquake of 1923 and World War II.

In September 1922, Ohmsha was incorporated and made independent of the
EE School with a capital of ¥ 30,000 (¥ 20 per share, 1,500 shares, all paid-up).
Forty-three of the 44 shareholders were employees of the Electrical Engineering
School (including seven Ohmsha employees). The remaining one was Tomoo
Namioka who was invited by Hirota to be the chief editor of Ohm. All shares were
transferred to them free of charge. A general meeting of the Ohm society was held
on August 27 at the EE School. The first board of directors comprised Senior
Managing Director Namioka (later to become the second representative director of
the company), Directors Oogimoto and Kato, and Auditor Sakuma. The office of
president was left vacant. The senior managing director served as the representative
director.

When the capital was increased by ¥ 20,000 to a total of ¥ 50,000 in 1924, the
management of related electrical companies and college professors as well as a cer-
tain number of Ohm subscribers were invited to become shareholders (a rare prac-
tice even now). The only time Ohmsha was forced to miss a dividend payment was
in the aftermath of the Great Kanto Earthquake of 1923.

The Japanese electrical industry was burgeoning then. The Schottky effect
was invented in Germany in 1918 and Hull fabricated the dynatron electronic tube
in the USA. The age of the vacuum tube had begun.
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Ohmsha published its first book, entitled Hyaku Koshou Shissaku (Hundred
Failures and Errors), in 1918. Interestingly enough, Ohmsha at that time was
engaged not only in publishing but also in retailing such products as slide rules and
nichrome wires. Ohmsha installed its printing plant in the company yard the same
year and started printing Ohm magazine from the November issue. Typefaces were
gradually increased to support English words and numerical expressions. The point
system was also employed for characters used in the plant. Ohmsha in this period
created and published original books and magazines.

The Osaka office was opened in 1919 as the base of operations in the Kansai
area.

1920: Denki Kosakubutsu Kitei (Electrical Work Procedure), still a best-seller
today, was published.

1921: Denki-ka Nikki (Electrical Engineers’ Diary — its revised edition is pub-
lished every year to this day) was published.

1922: The publishing rights to Denki Shinpo (Electric News, later the Denki
Shinbun), were transferred to Ohmsha. The Denki Shinpo became independent in
1926, but close relations were maintained between the two companies.

1923: Ohmsha’s Tokyo office was burnt down during the Great Kanto
Earthquake of 1923. So, the company was forced to publish the Ohm magazine
from the Osaka office.

The following is a description of the day of the disaster obtained from old
records. “It was 11:58 on September 1, 1923 when a strong earthquake struck Tokyo.
Koji Koga, the third representative then, saw the concrete school building sway to
the north and south. He prepared for the worst, as the wooden Ohmsha building
would be crushed under the school building at any moment. The school building,
however, withstood the earthquake as well as the fire that broke out as evening
came. The wooden office was engulfed in flames and burnt down during the night.
During severe quakes, an emergency stack of documents was transferred to the
adjacent school building. Since flames were approaching the school building, a boy
named Miyata who was staying there that night wrapped them in a piece of cloth
and carried them out, thus escaping from the fire. These documents included the
subscriber cards for the Ohm magazine and Electrical Industry News. This was very
fortunate for future sales activities because most of Ohm’s readers were subscribers.

Since the Ohm printing plant was also burnt down, Namioka set about print-
ing the magazine in Osaka where he had many friends. On September 4, he sent
Horii (later to become the second president of Ohm bookstore) to Osaka giving
him full powers to secure a printing firm for the Ohm magazine and Electrical
Industry News. Horii, then aged 20, was a salesman.
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On the following day, editors of the Ohm magazine went into town and found
embers still smoldering on the streets, and a smell of death engulfed the town.

Since the Tokaido Line was suspended, it took 30 hours for Horii to arrive at
Osaka after a long detour using the Shin-etsu, Chuo and Tokaido Lines. Through
the efforts of Horii, the Chuo-Do printing house agreed to do the printing.

The October issue of the Ohm magazine was titled “Special Disaster Issue”,
and it featured articles on and pictures of seriously damaged electrical facilities,
traffic facilities and electrical plants. This issue also listed the new addresses of large
companies, stores and plants that were forced to relocate, along with detailed infor-
mation on how they were recovering from the damage.

The Ohm magazine thus responded to reader needs without missing a single
issue. Since the subscriber cards were safe, Ohmsha could send this issue to every
subscriber without delay, thereby ensuring their confidence in the company. Horii
said later that “All employees had nothing but the clothes on their backs. We expe-
rienced a kind of socialist society, with no one claiming ownership of property or
money. These things were shared equally among us. Publication of the Ohm mag-
azine was only possible as the result of such efforts”. Since the Electrical Industry
News was a weekly paper, its publication was interrupted but printing was restart-
ed on October 2, only a month later, thanks to the cooperation of Osaka Kon-nichi
Shinbunsha (Osaka Daily News Inc.). This first issue was unique among competi-
tive trade papers in that it was printed on a rotary press, rather than the lithograph
used by competitors.

The burnt down company office was rebuilt in 1924 along with a new print-
ing plant. Books published there included Denki To Sono Machigai (Misconception
on Electricity) and Saikin No Hoso Musen Denwa (Recent Developments in
Wireless Telephones).

1926: Ohmsha erected a gravestone for Donsai Matsumoto (1763–1836) at the
Nenbutsuji Temple in Osaka Tennoji. He lived in the Edo period and wrote the
first Japanese book on electricity, entitled Oranda Shisei Erekiteru Kyurigen
(Principles of Electricity Developed in Holland). In 1935, a meeting was held at the
Nenbutsuji Temple to commemorate the centennial of his death, initiated by
Namioka and others. Memorial publication of Donsai’s writings successfully ended
in 1940. When the Donsai’s book was reproduced in 1983 as an appendix to Gendai
Denki Koji Taikei (Complete Works on Contemporary Electrical Work) consisting
of 46 volumes, it was highly valued as a precious historical document.

Taking the opportunity afforded by the visit of Chinese electrical engineers to
Japan, the Ohm magazine added columns written in both the Chinese and English.
The foreign languages used in the column were increased to include German,
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Esperanto, French and Russian. The foreign language columns continued until
1938 when the situation leading to World War II turned critical.

1927: Commemorating Seiichi Hirota’s first visit abroad, Ohmsha held its first
Ohm lecture meeting at the Denki Club in Tokyo. For the benefit of the magazine
readers, Ohmsha conducted a practice examination of the national qualification
test for electrical engineers. It was the first of many events to be offered to readers.
The Ohm magazine held the first ever prize contest for reader’s essays on electrici-
ty. Ohmsha increased its capital to Y70,000 this year, at which time the total num-
ber of shareholders increased to 138 because the company encouraged employees to
hold company stock if they wished to do so. That year, Ohmsha published Denki
No Gainen To Roden No Yobo (Concept of Electricity and Leakage Prevention),
Hatsuden Suiryoku No Keizaiteki Riyo (Economical Application of Water for
Hydraulic Power Generation) and Zenkoku Dai Hatsudensho Ichiran (List of Big
Power Plants in Japan).

1929: Dr. Ryoichiro Isono, Dr. Matsujiro Oyama, Dr. Sadatoshi Betsugu, Dr.
Yasujiro Niwa and Shigeru Mori, who was a technical officer of the Ministry of
Posts and Telecommunications, joined Ohm as advisors. Chief editor Koga intro-
duced a special section in the Ohm magazine called Footlight and invited five
young elite electrical engineers to contribute essays each month for it. The column
continued for five years, running 83 essays in all, and enhanced the reputation of
Ohm magazine in government, industry and academic circles.

1930–1950 (Trial Installation of Automatic Public Telephone in Tokyo,
Osaka and Yokohama)

World War II and Restructuring of Publishing Industry (From Integration of
Magazines to Integration of Publishing Firms) due to Wartime Control

Hirota was a bright, resolute and challenging person as well as being affec-
tionate, but he was not blessed with good health. His history of striving for the
company was also the history of his struggle against illness. After appointing
Namioka as the second representative of the company, he offered his services to the
administration of Tokyo Denki University and in the establishment of Kobe
Technical College (currently Kobe University).

In 1930, he wrote Hirota Seiichi Bunshou (Selected Essays of Seiichi Hirota)
while he was hospitalized. In November of the same year, he was bestowed with the
Third Order of Merit. He died aged 61 on January 25, 1931.

Ohmsha’s operations so far had mainly involved the Ohm magazine. In the
1930’s, however, it began to publish a series of electrical-related academic books
focusing on technical innovations in this field. Such publications included Wa Ei
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Doku Denkijyutsugo Daijiten (Encyclopedia of Electrical Terms in Japanese, English
and German) in 1932 and Denkikogaku Hanron (Introduction to Electrical
Engineering), consisting of 3 volumes, in 1934.

A bestseller in 1935 was Denki Koji Dokuhon (in 3 volumes) (Electrical Work
Reader). It was published immediately after regulations governing electrical engi-
neers and technicians were enacted, selling tens of thousands of copies within a
very short time, thanks to the publication timing. This book contributed greatly to
the building of a new office in 1937.

In 1939, in celebration of its 25th anniversary, Ohmsha awarded the first
Ohmsha scholarship to those who successfully passed Class 1 of the national qual-
ification test for electrical engineers. This scholarship continues to this day. The
following year, 1940 (2600 according to the Japanese calendar) was also the year of
a munitions boom sprung from the Sino-Japanese War. People were seen all over
the country praying for victory.

This was the year that the Metropolitan Police Headquarters introduced mag-
azine controls and, as a result, Ohmsha and Denki No Tomosha were specified as
surviving electricity-related publishing firms. There was a growing trend toward pro-
hibiting the use of enemies’ languages. The name of the magazine Denki Zasshi Ohm
(Electrical Industry Magazine Ohm) was changed to Denki Zasshi Omu (the word
Ohm being replaced by the Japanese equivalent), then forced to employ the name
Denki Nihon (Electrical Science in Japan) in 1942. In 1943, the regulations governing
publishing firms were enacted. Ohmsha changed its name to Denki Nihon Sha
(Electrics Japan Co., Ltd.). Its articles of incorporation were modified accordingly
and the company employed its first president instead of a representative director.

The first president was Koji Koga. He was born in 1888 and graduated from
the Electrical Engineering Department of Tokyo Imperial University. He guided
the company superbly through difficult times, during and after the war. He was
gentle, sincere, punctual, and above all, patient, as well as affectionate. After retir-
ing to take responsibility for a conflict which occurred at Daido Printing Inc., he
was re-elected president without the right of representation. In 1965, Koga, who
was a counselor then, was bestowed with the Fourth Order of Merit, and died at
the age of 85 in 1973.

According to the second set of regulations governing publishing firms, the
government drafted the facilities and materials of printing plants with 200 or less
employees. Ohmsha’s printing department was also merged with six other small to
mid-size printing companies in the Kanda area into Daido Printing Co., Ltd. (with
about 250 employees). That year Ohmsha’s printing department ended its 20-odd-
year history.
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Daido Printing went bankrupt in 1957, but Ohmsha still maintained close
relations with the six printing firms as affiliates after they became independent
from Daido soon after the war.

The tide of the war was turning against Japan and Tokyo came under frequent
air attacks. Kanda Nishikicho, where Ohmsha was situated, and its vicinity were
almost totally destroyed but fortunately our office buildings survived, though part
of the wooden building was burnt. Our paper molds, printing paper and office
supplies, which had been removed to the countryside during the war, were brought
back afterwards.

Although the war had ended, the country was devastated. People were forced
to stand in a long line for books in front of the Kyoto sales office (later Kyoto
branch office) every day. Books were sold on the spot until stocks ran out.
Employees and directors worked day and night. Sales of the Kyoto office con-
tributed to the company’s financial state at a time when the headquarters were hav-
ing difficulty securing materials for publishing magazines and books.

The following were some of topical events at that time.
In 1945, Ohmsha’s Osaka office was burnt down during an air raid.
In 1946, Ohmsha opened its Kyoto office. New magazines Gijutsu Shinron

(New Technological Review), Kokumin Keizai (National Economy) and Onkyo
(Sound) were issued. Ohmsha joined the newly organized “Shizen Kagakusho
Kyokai” (Natural Science Publishers’ Association of Japan).

In 1947, the company name Ohmsha was restored. A new magazine Shin
Denki (New Electrical Science) was issued targeted at people preparing for Class 3
of the national qualification test for electrical engineers.

In 1948, the sales department became independent as Ohm Bookstore.
Ohmsha’s Sunaga proposed and organized “Kogakusho Kyokai” (Technology and
Engineering Publishers’ Association of Japan), inviting 25 publishers of engineer-
ing-related books.

The Age of Reconstruction 1950–1970 (The Electrical Laboratory
developed the ETL Mark 1 relay system computer in 1952)
Publishing activities benefit from high economic growth
In the late 1950’s, the petrochemical industry began full-fledged production,

the electronics industry was burgeoning and industrial machines were becoming
increasingly more sophisticated accompanying Japan’s economic growth. Against
this background, Ohmsha and Ohm Bookstore expanded their operations rapidly.
Ohmsha successively published new magazines titled Electronics, Denki To Koji
(Electricity and Electrical Work), MOL and Setsubi To Kanri (Facilities and
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Control). The first issues of some of these magazines were reprinted, thanks to pos-
itive requests from readers.

To satisfy increased public interest in nuclear energy, Ohmsha published
Genshiro Note (Reactor Note), Genshikaku Kogaku Sokutei Gijutu (Measurement
Technologies in Nuclear Engineering) and Genshikaku Kogaku Nyumon (Intro-duc-
tion to Nuclear Engineering) in 1955. This same year Gozaburo Tanaka (born in
1908) became the sixth president succeeding Koga. After graduating from a junior
high school in Taiwan, Tanaka studied electrical engineering at the Electrical
Engineering School attached to the current Tokyo Denki University. He passed the
Class 2 test of the national qualification test for electrical engineers on his own.

The following lists major publications and topics during this period.
1950: Musen Kogaku Pocket Book (Radio Engineering Pocket Book) and Denki

Kogaku Pocket Book — Junior Edition (Electrical Engineering Pocket Book) were
issued.

1951: Sokuryo Gijutsu Koza (in 8 volumes) (Survey Engineering Course) was
the first Ohmsha publication in the field of civil engineering.

1952: The Japan Publishers Confederation was formed by the nine representa-
tive publishing bodies (currently, the Japan Book Publishers’ Association).
Publication of Ohm paperbacks began with Atarashii Zetsuen Zairyo (New
Insulating Material).

1953: The Publisher’s Association for Asian Cultural Exchange (currently, the
Publishers Association for Cultural Exchange) was founded. A ceremony was held
to mark presentation of the first Ohm engineering prize. This prize was established
to commemorate the signing of the San Francisco Peace Treaty.

1954: Ohmsha held the centennial of G.S. Ohm’s death at the Yamaha Hall in
Ginza. This year Ohmsha published Georg Simon Ohm — Sono Shogai To Gyoseki
(Georg Simon Ohm — His Life and Achievements), Denki Gijutsusha No Tameno
Jidoseigyo (Automatic Control Technology for Electrical Engineers), Sokuryo
Gijutsu Binran (Surveying Techniques Handbook) and Musen Kogaku Handbook
(Radio Engineering Handbook) as well as the bestselling Ohm paperback,
Jidoseigyo Nyumon (Introduction to Automatic Control).

1955: The Japan Society of Electrical Engineers was established and its secre-
tariat located in the Ohmsha office.

1956: Ohmsha published the Electronics magazine, a new magazine specializ-
ing in electronics.

1960: The first issue of Denki To Koji (Electricity and Electrical Work) was
published and sold so well as to require reprinting. In the same year, the first issue
of Joho Shori (Information Processing) edited by Information Processing Society of
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Japan was published.
1961: Ohmsha started publication of Gendai Denki Kogaku Koza (Electrical

Engineering Today), consisting of 50 volumes.
1963: The first issue of the chemical technology magazine MOL was published,

and Introduction to Automatic Control was published in English by Elsevier Publish-
ing Co. of Holland, becoming the first Ohmsha book to be published abroad.

1964: Commemorating the 50th anniversary of Ohmsha, a variety of events
were held including a memorial lecture and publication of Ten Great Handbooks.
These comprised Shinpan Musen Kogaku Handbook (Revised Radio Engineering
Handbook), Hakumaku Kogaku Handbook (Thin Film Engineering Handbook),
Jikayo Denki Shunin Gijutsusha Handbook (Handbook for Qualified Engineers at
Non-Utility Facilities), Sequence Jido Seigyo Binran (Automatic Sequence Control
Handbook), Handy Book Denki (Handy Book on Electricity) and Kenchiku Study
Book (Architecture Study Book). An extra memorial dividend was paid to share-
holders to reward their support.

1967: The first issue of Setsubi To Kanri (Facilities and Control). It was tar-
geted at the building and plant maintenance market. This same year, the govern-
ment issued the Basic Law on Environmental Pollution Control. Ohmsha’s capital
was increased by ¥ 14 million to ¥ 30 million.

1968: Masamitsu Mitsui (currently an Executive Advisor) was elected as the
seventh president to succeed Tanaka. Tanaka became chairman after serving 12

years as president. A long-awaited warehouse was built adjacent to the headquar-
ters building. Ohmsha achieved record high production, sales and ordinary profit,
thanks to internally promoted Ohm Move, aimed at achieving Originality,
Humanity and Motivation, its three main goals. The house organ was published in
May as a tool for training employees as well as for establishing better communica-
tions with them. The first seminar for those taking the national qualification test
for electrical engineers was held in Tokyo and Osaka. This seminar is still being
held to this day.

1969: Ohmsha published 13 computer and information related books to meet
reader needs in the age of computers and information. Nyumon FORTRAN

(Introduction to FORTRAN) and Nyumon COBOL (Introduction to COBOL) were
super bestsellers, cultivating a strong readership among businessmen.

The Age of Information Technology 1970–1990 (New Tokyo International 
Airport (Narita Airport) was opened)
The age of major change: oil crisis and threat from copying machines
The age of computers was here. It was also the time when government con-
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trol over environmental pollution became increasingly more severe. The Osaka
International Exposition was held in 1970. The size of Ohmsha’s magazines was
enlarged to meet the needs of the times.

Focusing on trends in factory automation, Ohmsha published the Syoryoku
To Jidouka (Energy Saving and Automation magazine).

1971: Japan shifted from the fixed exchange rates to a floating system follow-
ing the so-called “dollar shock”. Measures to prevent environmental pollution were
promoted more than ever through the newly established Environment Agency.
Anticipating introduction of the first national qualification test for environmental
pollution control engineers, Ohmsha published such bestsellers as Kogai Gairon
(Introduction to Environmental Pollution) and Kogai Boushi Kanrisha Mondai
Kaitou 600 (600 Selected Exercises for Those Taking the Environmental Pollution
Control Engineer Test).

1972: This was the year that large-scale general strikes began. Labor disputes
arose all over the country. In the publishing industry, the so-called “net problem”
became more serious than ever among publishers, distributors and retail stores.
Publishers made big compromises in order to settle the boycott by retail stores.
Ohmsha published Audio Hyakka (Complete Book on Audio), consisting of four
volumes.

1973: The Vietnam War ended at the beginning of this year. Japan experienced
the so-called “oil crisis” due to economic problems both at home and abroad. The
Japanese economy, in general, suffered not only as a result of the oil crisis but also
from a shortage of electric power and a scant supply of paper. The publishing
industry was no exception. Economic conditions were changing rapidly as the
result of four successive hikes in the official bank rate following four successive
reductions the previous year. The government budget saw a 124.6% year-on-year
increase. Publishers had trouble setting prices because of soaring production costs
and a labor shortage.

1976: Ohmsha’s Hikari Fiber Tsushin Nyumon (Introduction to Optical Fiber
Communications) was awarded the authorship prize by the Institute of Electronics
and Communication Engineers of Japan and translation rights were sold to
American and French publishers. Ohmsha published Microcomputer Nyumon
(Introduction to Microcomputers) and Microcomputer Kokoroe Cho
(Microcomputer Guide), forerunners of the microcomputer boom in Japan. This
was followed by publication of the first issue of the long-selling Zukai Computer
Series (Illustrated Computer Series). Ohmsha’s Gendai System Kogaku (System
Engineering Today) was awarded the authorship prize by The Institute of Electrical
Engineers of Japan.
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1978: The current headquarters building (1 floor below ground and 8 above
with a total floor space of 4,907.08 m2) was erected in Kanda Nishiki-cho.
Ohmsha’s Denjiha Kairo (Electromagnetic Wave Circuits) was awarded the author-
ship prize by The Institute of Television Engineers of Japan.

1979: Ohmsha opened a booth at the world’s largest book fair in Frankfurt.
This same year, Ohmsha published Denshi Tsushin Handbook (Electronic
Communication Handbook) and Sougou Energy Koza (General Energy Course).
Copyrights to Digital Audio Nyumon (Introduction to Digital Audio) were grant-
ed to the USA and Italy.

1980: Ohmsha published some large handbooks, including Shinpan Johoshori
Handbook (Revised Information Processing Handbook), Antenna Kogaku Hand-
book (Antenna Engineering Handbook) and Television Gazo Kogaku Handbook
(Television and Image Electronics Handbook).

1981: Ohmsha, jointly with Elsevier/North-Holland, started publication of
the JARECT Series (Japan Annual Reviews on Electronics, Computers and
Telecommunications), to introduce state-of-the-art Japanese technologies to for-
eign countries. It also published Cho LSI Gijutsu (Basic VLSI Technology), Seidenki
Handbook (Electrostatics Handbook) and Kuki Seijo Handbook (Environmental
Clean Air Technology Handbook). Onsei Joho Shori No Kiso (Fundamentals of
Speech Signal Processing) was awarded the authorship prize by the Institute of
Television Engineers of Japan.

1982: Ohmsha published Zukai Wordprocessor Dokuhon (Illustrated Word roces-
sor Reader), the first electronic publication in Japan based on FD-saved manuscripts.

1983: Ohmsha published the first issue of Computer & Network LAN magazine.
The company also began participating in business and data shows to exhibit its
publications. Ohmsha started publication of the English academic journal, New
Generation Computing, which focused on fifth-generation computers. This journal
is distributed worldwide by Springer-Verlag. Our largest project began this year:
the publication of Gendai Denki Koji Taikei (Complete Works on Today’s Electrical
Engineering) consisting of 46 volumes to be marketed through door-to-door sales.

Hikari Fiber (Optical Fiber) was awarded the authorship prize by the Institute
of Electronics and Communication Engineers of Japan. Publication of Zukai
Mekatoronikusu Nyumon Series (Illustrated Introduction to Mechatronics Series) was
started. Ohmsha and Elsevier/North-Holland mutually exchanged staff for training.

This year Norikazu Taneda was elected as the tenth president, succeeding
Mitsui who served as president twice for a total of 12 years. Taneda was an engineer
who worked with the company as chief editor of the magazines and manager of the
general affairs and accounting departments.
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1984: Ohmsha held the second seminar for those taking the Class 2 national
qualification test for information administrators in Tokyo. It published Data
Tsushin Handbook (Data Communication Handbook), LSI Handbook (LSI

Handbook), Shin Kenchikugaku Pocket Book (New Architecture Pocket Book) and
Sougou Zairyo Kyoudogaku Kouza (General Course on Material Strength).

This year Ohmsha celebrated its 70th anniversary. All Ohmsha magazines
invited readers to enter essay contests titled Development of Technology, Education
and International Cooperation. The number of essays contributed far exceeded
expectations. In June this year, ex-president Gozaburo Tanaka died after 60 years
of service at Ohmsha.

1985: Ohmsha started publication of Shin Ohm Bunko (New Ohm Library).
Our Chishiki Kogaku Nyumon (Introduction to Knowledge Engineering) received
the first engineering and science book prize awarded by the Nikkan Kogyo
Shinbunsha (Daily Industrial News). The Tsukuba International Exhibition of
Science was held in Tsukuba University Town. Ohmsha fully supported the oper-
ations and exhibitions. We participated in the Exhibition, holding a book fair for
184 days at Papyrus Plaza pavilion. Mitsui was the executive chairman of the book
fair. This same year, he was bestowed with the Fourth Order of Merit. After grad-
uating from Tokyo Denki University, he worked for some time at the Naval
Technology Laboratory before joining Ohmsha. When Japan lost the war, he
returned to Ohmsha after having been detained in Siberia. He played an active part
both in Ohmsha and the trade. Currently, he holds the post of executive advisor of
the company. He was my tutor in the management of Ohmsha.

One of our subsidiaries, NPS, was inaugurated the same year. As part of our
creative team, NPS is currently playing an active part in production of Ohmsha pub-
lications.

1986: Ohmsha started publication of New Diamond and Jinkouchinou
Gakkaishi (Journal of Artificial Intelligence Society) as well as Chishiki Kogaku
Koza (Knowledge Engineering Series) consisting of 10 volumes.

1987: Ohmsha published Denki Kogaku Pocket Book (Electrical Engineering
Pocket Book) and Kenchiku Setsubi Shusei (Complete Book on Architectural
Facilities). Fuzzy System Nyumon (Introduction to Fuzzy Systems) was a bestseller.

1988: Ohmsha exhibited its electronics publications at data shows. It started
trial operation of the Ohm-net, a PC communication system. Denshi Joho Tsushin
Handbook (Handbook for Electronics, Information and Communication
Engineers), Kagaku Gijutsu Waei Daijiten (Japanese-English Science and
Engineering Dictionary), COM Series (COM Series) and Keiei Johogaku Koza
(Management Information Course) were also published.
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The Age of Energy and Environment 1990 — Today (Kyoto Meeting for
Prevention of Global Warming was held in 1999)
User-friendly technology and knowledge: expanding the computer market
1991: Ohmsha introduced the Super Beginner Series targeted at beginners in per-

sonal computing. Chikyu Kankyo Kogaku Handbook (Earth Science & Engineering
Handbook) was awarded the technology and science book culture prize.

1992: Minna No Chikyu (Green Earth, Our Planet) and SE Crisis were bestsellers.
1993: The total number of issues of the general electric magazine Ohm reached

1,000. Ohmsha published Kagaku Gijutsu Eiwa Daijiten (English-Japanese Science
and Engineering Dictionary), Chodenndo Teion Kogaku Handbook (Super
Conduction and Low Temperature Engineering Handbook), Sentan Device
Material Handbook (Advanced Device Material Handbook) and Digital Shingo
Shori Handbook (Digital Signal Processing Handbook). It also published Chikyu
Kankyo Seminar (Global Environment Seminar) consisting of 8 volumes, and pub-
lication of Shin Computer Koza (New Computer Course) was also started.

1994: Ohmsha held a lecture at the Ashahi Hall in Yurakucho to commemo-
rate its 80th anniversary. It also held a seminar for those taking the national quali-
fication test for data processing system administrators. Publication was started of
Techno Life Sensho (Techno-Life Series) planned to commemorate the 100th

anniversary of the Japan Society of Mechanical Engineers.
Translation from the German of Denshi Bussei No Kiso (Basics of Physical

Properties of Electronics) was awarded the 31st Japan Translation Prize.
1995: Shinpan Jouhoushori Handbook (Revised Information Processing Hand-

book), Kagaku Gijutsu Eigo Hyougen Jiten (Dictionary of English Scientific and
Technological Expression), Zukai Denki No Daihyakka (Illustrated Encyclopedia of
Electrical Technologies) and Zukai Computer Daihyakka (Illustrated Encyclopedia
of Computers) were published.

1996: Opened Ohmsha homepage on the Internet. Haikibutsu Handbook
(Waste Management Handbook) and Energy Shigen Handbook (Energy Resource
Handbook) were published. Ohmsha started publication of Denken Sanshu Kanzen
Koryaku (How to Successfully Pass the Class 3 National Qualification Test for
Electrical Engineers).

1997: Ohmsha published textbooks titled Inter-University Series to be used
with the semester system. Zukai Kisho No Daihyakka (Illustrated Encyclopedia of
Meteorology) and Kankyo Yogo Jiten (Dictionary of Environmental Terminology)
were also published.

1998: The first issue of the Ohm Mook Robocon Magazine (Robot Contest
Magazine) was issued. Ohmsha also published Encyclopedia Denshi Jouhou Tsushin
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Handbook (Handbook for Electronics, Information and Communication
Engineers), Ouyo Butsuri Yogo Daijiten (Dictionary of Applied Physics
Terminology), Shinpan Seidenki Handbook (Revised Handbook of Electrostatics)
and the Journal of Visualization. Ohmsha established Beijing Oriental Kelong
Computer Typesetting and Production Co., Ltd. as a joint venture with IOS Press
and Science Press of the Chinese Academy of Sciences.

1999: The first volume of the information magazine Techno-Info was pub-
lished. Commemorating its 85th anniversary, Ohmsha published Tokusoban Techno-
Life Series Gijutsuya No Fukken (Techno-Life Series — Reinstatement of
Engineers), Tatakau Dokuso No Yu Junichi Nishizawa (Junichi Nishizawa, The
Seeds of Creative Talent) and Robokon Hakase No Monozukuri Yuron (Dr.
Robocon’s Introduction to Handcrafting Robots for Competitions). The Ohmsha
anniversary book fair was held in various cities throughout Japan.

2000: Ohmsha published a translation of IEEE’s Engineering Tomorrow.

The next century
We believe that the mission of publishers is to publish good books. A good

book is one that optimally meets the needs of the readers of the age. Now in the
year 2000, the net business is rapidly growing and the number of ECs is also steadi-
ly increasing despite warnings issued regarding the computer networks.

Living in such an age, I celebrated my 50th anniversary at Ohmsha in 1999.
Ohmsha grew in step with the development of science and technology in support
of Japanese industry. Ohmsha has been managed democratically since its founda-
tion as a non-hereditary company, which is exceptional among Japanese publishing
houses. I celebrated my 10th anniversary (from February 1990) as the 11th president,
observing the ambitions of the founders despite the severe environment surround-
ing the publishing industry. Since joining the company, I have not confined myself
to the fields of electrics and electronics, but launched into other fields, including
information, communication, machines, architecture, civil engineering and envi-
ronmental facilities, chemical and science in general. I believe that I was appoint-
ed president because the books I planned and marketed sold best.

Now, 55 years after the war, parts of the Japanese social system are beginning
to show signs of fatigue. We must realize that we are living the age of cohabitation
of man and machine. It is not technology or computers that make careless mis-
takes. The problem lies in the interface that connects man and machine. I believe,
however, that man will be able to live peacefully with machines as typified by the
robot contests frequently held these days, where mismatching of the two is elimi-
nated in fine style.
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Chapter 5

Science Press
(Longman’s Book Co., Ltd.)

Wang Jixiang
Science Press, Beijing, China

1. Initial period (1930–1938)
Longman’s Book Co., Ltd., was founded in 1930 by Yan Youzhi. As a teacher

who often experienced difficulty in acquiring high-quality, competitively priced
books for teaching, he realised that there was a gap in the market and established
his own publishing house. Business rose sharply, with orders from major universi-
ties as well as individual subscribers, and in 1932 the company started a small print-
ing house. In 1934, in order to introduce advanced technology from foreign coun-
tries, Yan Youzhi decided to go abroad to study. Before leaving the country, he
organised it so that Longman’s printing, publishing and distributing business
would operate as normal. Yan Youzhi studied for more than three years in England
and Germany, first studying maths, physics and metallurgy at Manchester Science
and Technology College and Manchester University, and in 1936 attending Leipzig
Printing College, Germany, and studying printing technology there. In the spring
of 1937, he predicted that the Japanese were preparing to declare war against
China. In May of that year, he returned to China. On 13 August the Japanese
bombed Shanghai, destroying Longman’s Printing House. When Shanghai was
occupied by the Japanese, Longman’s cleared up, invited the workers who had been
evacuated to the countryside to come back, bought some broken printing
machines and had them repaired, leased a temporary factory, and thus restored
production. In its first seven years, Longman’s published almost 1,000 titles for
schools and universities.

2. Combined development period (1938–1945)
After 13 August 1937, the people in Shanghai were nervous; the publishing

industry was moribund, competition was intense, and profits had dropped sharply.
In order to regain profits, Yan Youzhi had the idea that eight publishing houses
should combine their resources and operate together. Longman’s issued shares, of

A Century of Science Publishing
E.H. Fredriksson (Ed.)
IOS Press, 2001
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which the original Longman’s Book Co. held 32%. A board of directors was
appointed, and Yan Youzhi was appointed the general manager. At first, marketing
was contracted out to a Shanghai journal publisher, but in 1938 it was taken back
and carried out by Longman’s. Longman’s also built a printing house and set up a
distribution centre and bookstores; sub-branches for distribution were also estab-
lished in Peking and Tianjin. From then on, Longman’s integrated its publishing,
printing and distributing operations. This new combined company used a simpler
administration; it cut costs and increased its efficiency levels.

At that time, Longman’s consisted of only about 16 people, fulfilling the roles
of secretary, accountant, publishing, general affairs, stockroom and wholesale
departments. Although Longman’s was not big in size, it published a wide variety
of books; but it suffered a permanent cash-flow problem. As time passed, money
management became the most outstanding characteristic in Longman’s operation
and management, which set high standards for the turnover time of raw materials
and the storage time of finished products and semi-finished products. Therefore,
learning by their experience, Longman’s published books in accordance with sup-
ply and demand, and fixed production quantities based on sales. Most of the man-
uscripts were provided or recommended by the universities and colleges that
planned to use them. Longman’s set up several warehouses for storing semi-finished
best-sellers and large or thick books. This meant that Longman’s did not have to
pay immediately to have books bound; they could bind them when needed. The
quantity of books to be bound could be changed according to selling status, so this
was very flexible. Most of the board of directors of Longman’s Combined Book Co.
came from education. They knew that their staff were the key to success or failure
of their undertaking, so they took good care of them. Many were young people;
probationers accounted for one-third of the staff. In this way, the company saved
money and trained new recruits from the ground up. The development of
Longman’s business was often restricted by a shortage of funds. In order to save
money, from 1942 on, the Company cut down on its stock dividends (to 0.8%) and
bonuses.

Longman’s understood the importance of distribution: only when books had
sold out could they make profits and reprint where necessary. The company was
careful never to let best-sellers go out of print, and equally they were careful not to
overstock slow-selling books. At that time, the direct cost of publishing books was
about one third of the list price of the book (not including administrative expens-
es and taxation). Trade discount was 40%; sometimes a greater discount was given
in retail sales for purchasing a large quantity of books. Longman’s advertised in
newspapers and journals, distributed book catalogues, etc., all of which obtained
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good results. The company tried its best to supply books as long as the titles of
those books were listed on the catalogue. No matter whether readers came to buy
books, bought books by mail or purchased books by telephone, a catalogue would
be sent to them together with the books they had purchased, to encourage them to
buy again from Longman’s. Longman’s invested heavily in distribution, and the
company set up a number of distribution centres in a short time. When the
Japanese invaded China, the Nationalist Party government was passive, and was
defeated again and again. It moved its capital to Chongqing, Sichuan Province.
Many universities followed its suit. From 1939, Longman’s had to transport large
numbers of books to Sichuan Province to sell them there, thus alleviating to some
extent the urgent demand for science and technology books.

3. The Turning Period
In the autumn of 1945, after the war had ended, publishing became more

competitive. Longman’s decided to set up a scientific and technical book division
with Mr. Cheng Keyou as Director, to meet China’s needs. Selected topics were rec-
ommended; after preliminary approval, the commissioning editor would exchange
views with professors at several universities or experts in the subject to determine
potential demand and readership. Then authors (or translators) had to be selected.
They would sign a contribution contract which stated the royalty rate to be paid
(generally 10–12% of the list price, the royalty would be paid each season based on
copies sold). Printruns and list prices were decided by General Manager Yan Youzhi
and Director Cheng Keyou. Longman’s employed few general editors, preferring
part-time editors with specialised knowledge.

At this time, editing and proofreading were combined, so that editors and
staff jointly designed and proofread a book, thus all gaining wide experience of
different skills. Longman’s also persuaded 23 university professors, each experts in
their own field, to form an advisory committee for the publication of engineering
titles. Within two years of establishing the scientific and technical books editori-
al division, nearly 200 titles had been published, many of which became textbooks
or reference books for universities and schools, being reprinted many times and
used for many years. At that time, printruns were generally about 3000 copies,
with seldom more than 10,000 copies being printed. To begin with, Longman
commissioned, typeset, printed and bound the books it sold, but with the increas-
ing volume of scientific and technical books being published, it began to out-
source typesetting, printing and binding. Before long, Longman’s had signed
long-term contracts with many other companies to have these tasks done out of
house.
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4. New Historical Period (1949–1954)
After Shanghai was liberated in May 1949, Longman sent employees to

Shenyang Xi’an, etc., and set up bookstore branches, thus expanding its distribu-
tion service. From 1950 on, in order to increase its sales, and facilitate libraries, sci-
entific research institutions and the general public to purchase scientific and tech-
nical books, bookstore branches in Beijing and Hankou, among others, also sold
scientific books published by other publishing houses besides Longman’s. This was
welcomed by readers. According to statistics, in Beijing branch, the percentage of
books sold in one month which had been published by other publishers was as high
as 70% of the total volume of sales during that period. In 1953, Longman’s strength-
ened its editorial and proofreading departments and improved their working envi-
ronments. Before this, Longman’s publications were sold basically through its own
distribution network, so the publishers and the readers interacted directly with
each other. After the liberation of China, Longman’s publications were given to
Xinhua Bookstore and China Book Distribution Corporation for sale and distrib-
ution. In order to further expand distribution, in August 1951, Longman’s, togeth-
er with China Scientific Books and Instruments Corporation, Lixin Accountant
Books and Utilities Company and Xinya Bookstore, organised a combined distrib-
uting institution called the China Combined Scientific and Technical Books
Distribution Agency (CCSTBDA). Yan Youzhi was appointed the Director of this
organisation. Longman’s sales outlets and those of the other members of this organ-
isation all became CCSTBDA sales outlets, and bookshops were set up in many other
cities. In the Movement Against the Five Evils (1951–1952), public opinion was
against CCSTBDA; it was thought that it was in rivalry with the state-owned Xinhua
Bookstore and China Book Distribution Corporation. Therefore, after this move-
ment, CCSTBDA was disbanded and, except for the bookshops in Shanghai and
Beijing, branches of Longman’s in other parts of China were all closed and its dis-
tribution business was handed over to the Xinhua Bookstore for operation.
Thereafter, Longman’s made contact with Ministry of Higher Education, and
accepted the task of compiling, translating and publishing scientific and technical
textbooks from the USSR. At that time, few Longman’s editors understood Russian,
so they had to learn quickly. Because Longman’s had previously combined editing
and proofreading, this work was split between the staff, to undertake the three
stages of proofreading. It was required that the proofreader check the translation
manuscript carefully against the original. There were only a few members of staff,
the task was a time-consuming and onerous one, and funds were low; the manu-
scripts of a book had to be sent for typesetting and proofreading in several batches
in a streamlined process, so the work was very intense. Longman’s also placed
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orders for processing, and at that time the production volume was increasing rapid-
ly. Take the case of the paper used for printing books, for example: if the paper use
amount in 1949 was 100, in 1950 it was 385, in 1951 it was 1073 (in 1952 it was 599,
because the Movement Against the Three Evils and the Five Evils occurred during
this time), and in 1953 it was 1679. In the meantime, Longman’s book distribution
also increased. If the distribution amount of 530,037,769 yuan (old RMB) was 100

in 1949, by 1953 it had reached 5728. As sales of books increased, expenses grew rel-
atively smaller: in 1949 expenses accounted for 27.24% of the distribution cost, and
in 1953 this had decreased to 14.23%.

5. The founding of Science Press
In view of the importance of publishing work to scientific research, on the day

it was founded (November 1, 1949), the Chinese Academy of Sciences (CAS) set up
the Compiling, Translating and Publishing Bureau (later changed to the
Compiling and Translating Bureau) in the headquarters of the CAS, hosting pub-
lishing work. This was the first science and technology compiling, translating and
publishing organisation of its kind established after the founding of New China.
At that time, the Bureau’s tasks were to publish the journals edited by various CAS

societies, science and technology monographs by Chinese scholars, to translate and
publish scientific works from foreign countries, and organise the compilation,
examination and approval of natural science terms. In the meantime, it was to
accept the entrustment from the State General Administration of Publication, and
undertake the tasks of examining science and technology book manuscripts offered
by Commercial Press and Longman’s. Moreover, the Bureau collected selected top-
ics and book manuscripts from various universities and scientific research institu-
tions, and in turn recommended them to Commercial Press and Longman’s. In
February 1954 the CAS thought it necessary to enhance their publishing work, and
they established the Compiling, Translating and Publishing Committee, to lead
and plan the publishing work of the whole Academy, and decided that the
Compiling and Translating Bureau should be the working body of this Committee.
Since the Compiling and Translating Bureau was not an independent publishing
unit, it was restricted in its manuscript-organising activities. The only way to solve
this problem was to enhance its editing and publishing departments and establish
its own publishing house, thus freeing the Compiling and Translating Bureau. At
that time, the socialist reform of private industries and commerce by the state was
in full swing. In accordance with this, the CAS proposed a plan of public–private
joint operation with private publishing enterprises, so as to cover the manpower
shortage of the CAS. In this way, under the hosting of the General Administration
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of Publication, talks began with Longman’s on public-private joint operation. After
two very successful talks, “A Transcript of Talks” was published. On 26 May 1954

the General Administration of Publication formally gave a written reply to
Longman’s, saying: “Your company originally has some government shares and has
already undertaken the task of placing orders for processing for the state. At pre-
sent, conditions are ripe for overall public-private joint operation, and our
Administration agrees that your company can adopt public-private joint operation,
and has decided to regroup it into Science Press”. From April 1950, Longman’s had
submitted several applications for public-private joint operation; it was one of the
first private publishing companies to adopt public-private joint operation.

In 1954, the CAS appointed Yang Zhongjian, a famous paleontologist, former
Director of the Compiling and Translating Bureau, as President of Science Press,
and Longman’s recommended Shen Suming, the original President of Longman’s,
to be Vice President. On 27 July Science Press held the first meeting of its Board
of Directors. Zhou Taixuan and Yan Youzhi both made reports on the process of
preparatory work for the founding of Science Press. Finally, it was agreed that the
formal founding date of Science Press would be 1 August, and the inaugural meet-
ing would be held in advance on 29 July. The guiding principles and tasks of
Science Press approved by the Culture and Education Committee of the
Government Administration Council on 28 July, 1954 are as follows:

The guiding principles and tasks: In accordance with the general tasks of the
State in the transitional period, to organise, compile and translate Chinese and for-
eign scientific works, to promote scientific research work, so as to serve the social-
ist construction of China. Its concrete tasks are:

1. Publish sorted data collected by and monographs on the investigation and
research achievements obtained by researchers in the research institutes of
the CAS and other research institutions; 

2. Publish scientific journals and bulletins of various specialised scientific
societies and research institutions;

3. Edit and publish materials and treatises of China’s history of science, seri-
al journals of scientific treatises of modern times, scientific abstracts and
translation journals; 

4. Compile, translate and publish world-leading scientific treatises and classi-
cal works, mainly from the USSR;

5. Compile, translate and publish theoretical natural science titles; 
6. Edit and publish other related scientific books and journals within the

publishing plan approved by the Compilation, Translation and
Publication Committee of the CAS.
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As approved by the Culture and Education Committee of the Government
Administration Council, Science Press was under the governance of the CAS and the
General Administration of Publication, with the CAS as the main factor. The CAS

was in charge of the leading principles of editing work, work plan, vocational work
and administrative management, etc., while the General Administration of
Publication was in charge of publication business, enterprise management, etc. The
editorial department, managerial department, and Shanghai branch were set up
under the President, Editor-in-Chief and Manager, and within the departments,
corresponding sections were set up to deal with day to day work. The Board of
Directors of Science Press only held two meetings, the first on 27 July 1954 when
Science Press was founded, and the second on 27 December 1955. In the second
meeting, Zhao Zhongchi, Vice President, gave a report on “Work from August
1954 to December 1955”, manager Yan Youzhi gave a report on “Financial
Statement from August to December 1954”, and Zhao Zhongchi also gave reports
on “Draft Statutes of Science Press” and “Additional Remarks on the Draft
Statutes”. All these reports were passed. Finally, the meeting decided that no
Council Meeting would be held in the future, unless it was necessary. By that time,
the Board of Directors of Science Press had accomplished its historical mission.

6. Great development period of Science Press (1954–1966)
After its founding, under the leadership of Guo Moro, the President of the

CAS and leaders at various levels of the CAS, Science Press gradually became known
for three ‘heights’ (high grade, high level and high quality), its guiding ideology of
‘quality first’ and ‘preciseness and accurateness’, and the working styles ‘solemnity,
strictness and tightness’, and became the largest academic publishing house in
China. In accordance with the demands of the CAS, the Compilation and
Translation Bureau of the CAS and Science Press proposed, in succession, the “Draft
Outline of 15-Year (1953–1967) Long-term Planning”, the “Draft Outline of 12-Year
(1956–1967) Long-term Planning of Scientific Publication”, and formulated the
“Ten-year (1963–1972) Publishing Planning of Science Press” for internal circula-
tion. The drawing up of these documents played a positive role in coordinating and
reflecting China’s scientific research work status and achievements, providing pub-
lications for various scientific disciplines, fostering alliances and promoting the
development of science and technology. In 1958, in order to meet the needs of its
broad readership, with approval from the Publication Administration of the
Ministry of Culture, Science Press decided to set up bookshops in China’s main
cities, to assist local Xinhua bookstores and post offices to sell books and journals
for Science Press across the country. Science Press thus set up 19 bookshops in cities
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such as Beijing, Shanghai and Nanjing. The establishment of this distribution net-
work led to increased profits. For example, in 1963, the sales of books and journals
from the various bookshops accounted for 41% of the total distribution amount in
the same year. Over the three difficult years from 1960 to 1962, a total of eight
bookshops stopped operation, and eleven other bookshops closed down due to the
impact of the ‘Cultural Revolution’. In 1961, in accordance with the provisions of
Publication Hu No. 66 of the Ministry of Culture, “Notice for Transferring the
Tasks of Publishing Books and Journals in Philosophy and Social Sciences
Undertaken by Science Press and other Related Publishing Houses”, the task of
publishing books and journals in philosophy and social sciences that had original-
ly been undertaken by Science Press was handed over to the People’s Publishing
House, Zhonghua Book Co. Ltd., Commercial Press and Historical Relics
Publishing House. During this period, Science Press published more than 5,000

prestigious academic books and over 100 science journals. As well as this, from 1958

onwards, Science Press translated, compiled and published several monographs and
proceedings concerning the new atomic and hydrogen bombs and satellite tech-
nology. In 1965, it published more than 100 titles related to atomic development
and exploitation, thus retaining its original characteristics of publishing ‘high
grade, high level and high quality’ titles. On 27 October 1959, Chairman Mao
Zedong visited the Exhibition of Natural Science Leap Forward Achievements of
the CAS, where books and journals published by Science Press were displayed.

7. ‘Cultural Revolution’ period and subsequent restoration period
(1966–1978)

After the start of the ‘Cultural Revolution’, editing and publishing stopped at
Science Press. In 1970, after the three scientific organisations (State Science and
Technology Commission of China, the Chinese Academy of Sciences and the
National Science and Technology Association) had been incorporated, China
System (1970) No. 1 Document formally dismissed Science Press and Popular
Science Press, and preparations were made to establish a new publishing house, to
be called China Science Press. Its name was subsequently changed back to Science
Press. During this period, publications were mainly the products underway before
the Cultural Revolution and a few new books. In 1972, the Atlas of Higher Plants
of China was published, and nine new journals were begun or resumed. At that
time, the company reorganised itself, took on new staff, and editing and publish-
ing work gradually developed again. Science Press was to take on the publishing of
books and journals relating to basic disciplines, frontier disciplines and new tech-
nologies. In 1974, the CAS organised a working group with participants from
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Science Press to implement the translation and publication of China’s Science and
Civilisation (by Joseph Needham). In 1975, Science Press published a large charac-
ter version of the Fossils and Zoology journals to serve as a reference for Chairman
Mao and other leaders of the State. In 1978, Science Press formulated the 8-Year
(1978–1985) Publication Planning in order to modernise its publishing processes in
line with the Party’s Central Committee and the State Council decrees. Science and
technology publication work was thus resumed. Publication began of the mono-
graph series Pure Mathematics and Applied Mathematics, and the Science and
Technology Encyclopedia. In order to increase staff expertise, Science Press began
to hold lectures on editorial work and other relevant topics as well as foreign lan-
guage training courses for personnel.

8. Practice reform and opening up to the outside world to recreate
splendour (after 1979)

In order to make up the loss caused by the ‘Cultural Revolution’, after the
Third Plenary Session of the 11th Central Committee of the Communist Party of
China, in accordance with the guiding principles of publication: ‘laying emphasis
on basic science, laying emphasis on improvement, and concurrently giving con-
sideration to popularisation’, Science Press’ staff served scientific research by pub-
lishing a huge amount of monographs, proceedings, books and journals in high
and new technology (500 books and more than 140 journals annually, on average),
and at the same time actively promoted the development of science and technolo-
gy publishing and the cooperation with foreign publishers in co-publication and
distribution.

Science Press set up cooperation relationships with Springer Verlag, Germany
and forty other publishers, and co-published a large number of excellent books and
journals, such as Ligand Field Theory and Method, Physical Geography of China,
Engineering Controlling Theory, Value Distribution Theory and Its New
Research, and Chinese Soil. Since 1982, more than 200 books published by Science
Press have won prizes and critical acclaim, and it has consistently been at the fore-
front of publishing excellence in its chosen subjects. In 1984 and 1992, in order to
develop scientific publications, the CAS and the News and Publication
Administration agreed that Science Press could publish audio-visual and electron-
ic publications. After the reopening of Shanghai Branch, Guangzhou, Changchun
Shenyang and Chengdu editorial departments and Wuhan Branch were set up in
turn. In 1985, National Natural Science Terms Committee was formally established
under the leadership of the State Science and Technology Commission and the CAS,
and its office was attached to Science Press. In accordance with Decision of
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Strengthening Publication Work and the guiding principles of running the CAS,
Science Press formulated its guiding principles and tasks and drew up ‘Key Points
of Three-year Planning of Science Press (1988–1990)’ and the ‘Outline of the 8th

Five-year Planning for the Development of Science Press’. In 1985, Science Press
was approved to become an institution (not an enterprise). In 1987, the CAS agreed
to the three-year operation goal determined by Science Press. In 1990, in order to
support the publication of excellent science and technology books and journals, the
CAS decided to set up Science Publication Funds, for which the CAS would appro-
priate three million yuan (RMB) per year from science operating expenses. The
office of the CAS Science Publication Funds Expert Committee was set up in
Science Press. All publications receiving support from the publication funds were
to be published by Science Press, and the publication of a number of excellent aca-
demic monographs resulted from this. The long-term goal was to turn Science
Press from a production company to a production-operation company, from a
company selling only to China to an international company. At the same time,
Science Press proposed the new working strategy ‘support books with books, sup-
plement the internal with the external, and supplement the main profession with
side lines’, in order to enhance its strength and development ability. Science Press
then set up C-EScience Press Ltd. (HK), Science Press New York, Ltd., and the
Golden Lion Company (Moscow) respectively in Hong Kong, New York and
Moscow in the form of joint ventures or using its own capital. Science Press also
put in place a series of measures for optimising selected topics, strengthening its
operation and reducing losses. In August 1993, with approval from the State News
and Publication Administration, Longman’s Book Co., Ltd. resumed trading,
mainly publishing books in the fields of culture, education, and popular science. In
October of the same year, Science Press, together with 14 other Chinese publishing
houses, became the first National Excellent Books Publishing Organisation to be
jointly commended by the Propaganda Department of the Central Committee of
the CPC and the State News and Publication Administration. In May 1993, the joint
meeting of the Party and the administrative leaders of Science Press passed the
General Plan for the Reform of Science Press. On this basis, in January 1995,
Implementation Opinion on Transforming the Systems of Science Press and
Promoting Structural Adjustment was passed. In July 1995, the ‘Science in China’
Periodical Press was set up with the approval of the CAS. In 1996, Science Press
underwent a review of all company costs, practices and accounts and adopted many
new management practices, including target management and implementing a new
and comprehensive index check-up system. After several years of trial and error, the
development goals of Science Press were clear, and they were as follows: guiding
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principle, one goal, two traditions, three services, four characteristics and five mea-
sures. One goal: Making Science Press into China’s largest international publisher,
publishing at the highest academic level and the most comprehensive range of
books. Two traditions: ‘three heights’ characteristics, and ‘three strictness’ working
style. Three services: With the CAS as backing, these ‘services’ were to serve scien-
tific research bases, serve the development of high-tech and new industry bases, and
serve the talent-fostering bases. Four characteristics were as follows: 1. Series of
monographs, basic theories and basic materials, all at an international level;
2. Series of high and new technology and applied technology; 3. Series of high-level
textbooks for teaching purposes; 4. Series of dictionaries and handbooks. The five
measures were: insisting on opening up to the outside world; continually making
structural adjustments within the company; further transferring mechanisms; fos-
tering talents; and optimising environments.

Science Press proposed a ‘three point strategy’: intensifying the highest point,
developing the growth point and fostering the profit growth point. In 1996, it over-
fulfilled its annual plan, achieving a production value of 46 million yuan (RMB) and
realising a profit of 4 million yuan. In 1998, Science Press proposed the goal of
putting emphasis both on spiritual civilisation and material civilisation. It proposed
the guiding principle of development into groupment, ‘getting together with those
concerned, forming an inner core, transforming mechanisms, introducing and fos-
tering talents, expanding and fission’. In the same year, Science Press achieved a
production value of 250 million yuan, a sales income of 120 million yuan, and a
profit of 22 million yuan.

After three years’ rapid development, in 1999, the management of Science
Press stated that they would set out on a journey, being based on the source of
knowledge innovation projects, to disseminate and transfer knowledge, and popu-
larise knowledge innovation achievements, thus making Science Press the largest
international publishers in China; the highest level academic publishers and the
most comprehensive and, on this basis, organising the China Science Publication
Group. In 1999, Science Press achieved a production value of 302 million yuan, a
sales income of 240 million yuan, and a profit of 25 million yuan.

Over the last 45 years, Science Press has published over 20,000 titles and 300

journals. Currently, it publishes over 2,000 titles (of which over 30 are in foreign
languages) each year, with science and technology titles accounting for 12.5% of the
total books published in this subject in the whole country. It also published over
150 journals (of which 29 titles are in foreign languages), the academic journals
published accounting for 15%of those published in China. In recent years, Science
Press has also actively developed audio-visual products and software, CD-ROMs and
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other electronic publications, with science and technology as a main subject mat-
ter. Since 1982, Science Press has ranked first in seven successive sessions of
National Excellent Science and Technology Book Appraisals; over 40 books pub-
lished by them have won first-class awards or special-class awards, and over 200

books have won book prizes at ministerial level or above. Science Press has set up
bookshops or distribution centres in large cities such as Shanghai, Wuhan,
Shenyang, Changchun, Chengdu and Shenzhen. In order to open up to the out-
side world, and strengthen contact with foreign countries, Science Press has set up
Science Press New York, Ltd. and C-E Science Press Ltd. (HK) in New York City
and Hong Kong respectively, and has also forged cooperation relationships with
over 80 publishers from 10 countries.

From the above, it can be seen that Science Press is marching forward in its
reform and opening up to the outside world! Earnestly hoping that science and
technology experts and colleagues in publishing and marketing circles in China
and overseas will cooperate with Science Press, to go forward hand by hand, in
order to make a greater contribution to the dissemination of science, the popular-
isation of science, the promotion of civilisation and the progress of mankind.
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Chapter 6

The Dutch Publishing Scene:
Elsevier and North-Holland

Einar H. Fredriksson
IOS Press, Amsterdam, The Netherlands

International science publishing activities in the Netherlands in the first half
of the twentieth century came about through contacts with German publishers,
many from Leipzig, Germany’s publishing centre, which contained important
companies such as Akademische Verlagsgesellschaft (Aka), where young, aspiring
Dutch publishers received their training. When the Nazis came to power, many
German scientists, especially those of Jewish origin but also others, began to face
difficulties in publishing their scientific work.

The first Dutch publisher to recognise this situation and its implications was
J.P. Klautz, managing director of Elsevier Publishing Company in Amsterdam, who
offered Jewish German scientists the chance to publish their work via his compa-
ny, thereby becoming the major player in foreign language scientific publishing in
Holland in the years before the Second World War broke out.

Elsevier was founded in 1881 in Rotterdam at the initiative of a local book-
seller — using the name of the famous Elzevier dynasty of the seventeenth and
eighteenth centuries. Before the Second World War Elsevier published general titles
in Dutch, encyclopaedias and so on. In 1887 Elsevier moved to Amsterdam, the cul-
tural and publishing centre of the Netherlands. One of its central works was the
Winkler Prins encyclopaedia, and in 1883 Elsevier obtained the rights to illustra-
tions from Brockhaus’ famous series of encyclopaedias. (Ferdinand Arnold
Brockhaus founded his company in 1805 in Amsterdam, but moved to Leipzig in
1817.)

J.P. Klautz (1904–1990) visited Brockhaus in 1929 for the preparation of the
fifth edition of Winkler Prins. While he was there he saw on the office wall of the
director, Hans Brockhaus, two photographs, one of a middle-aged woman and one
of a rather unattractive man. Brockhaus explained that he kept these photographs
on the wall for the benefit of young editors on his staff and added: “the lady is Mrs
Johanna Schopenhauer, a novelist of moderate ability but whose books were best-
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sellers. She was therefore held in high esteem by us. One day she showed us a short
manuscript on philosophy by her somewhat eccentric son. We saw nothing in this
manuscript, but wanted to please one of our best-selling authors by publishing her
son’s work. We published more and more of her son Arthur’s work and today
nobody remembers Johanna, but her son’s works are in steady demand and con-
tribute to Brockhaus’ reputation” [3].

During the early 1930’s, Elsevier had to cope with serious financial problems,
which had arisen even before Klautz had been appointed director of the company
in 1930. The Winkler Prins encyclopaedia was to carry the company financially,
and it remained the policy of the owners that the non-fiction works should sub-
sidise fiction publishing, but there were to be years, especially during the Second
World War, when best-selling fiction titles would contribute significantly to the
survival of the company. In 1936 Klautz wrote a memo for the Elsevier board on
the opportunity of publishing scientific books in German by Jewish scientists fac-
ing difficulties in Germany. In 1937 he went to Germany, Austria and Switzerland
to further investigate the market for scientific books in German. In Leipzig he vis-
ited Aka and G. Thieme, learning that over 50% of their science books (in
German) were sold abroad. Dutch booksellers confirmed this estimate.

As to the situation in Germany, Klautz also learned that works by Jewish
authors were allowed to be bought and that such titles could be imported into
Germany, but it was uncertain whether Germans would be allowed to use foreign
currency to pay for them. When Klautz reported his findings to the board, he was
met with scepticism: Elsevier’s main activity was in Dutch language books, includ-
ing translations from foreign languages, and to start to publish works in German,
primarily for export markets, might only yield results in the long term.

Klautz realised, however, that not only the right to publish works in German,
but also the right to publish scientific works in English by German authors might
be of interest. In Leipzig he also discussed, therefore, English language rights for
some important titles. Elsevier therefore ventured into publishing a mix of German
and English language book titles before the war. It should be borne in mind that
Elsevier had no more than 10 employees when the war broke out, and that the total
number of foreign language titles it published remained low up to 1940. Klautz also
had a good relationship with the Rubber Foundation in Delft and his discussions
there encouraged him in his determination to move into scientific publishing, espe-
cially in the field of chemistry, and started the preparation of two major works in
English: Karrer’s Handbook of Organic Chemistry and Richter’s Organic
Chemistry.

At the same time, Klautz took the daring initiative in 1939 to set up a US
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branch of Elsevier. Since the mid-1920’s an Amsterdam bookseller, Dekker &

Nordemann, which specialised in the mail order selling of German science books
and journals, had played an important role in facilitating his contacts with German
publishers. In the late 1930’s these contacts would prove to be important to Klautz.
The first attempt by a Dutch company to establish a science publishing foothold
in the United States was by the Nordemann Publishing Company, which was
established in 1937. It anticipated collaboration with the German company Aka.
When this failed, Klautz was contacted, and plans for an American Elsevier were
worked on up to 1940.

M.D. Frank (1913–1995) established the second line of activity in science pub-
lishing in the Netherlands. After finishing secondary school and having worked at
a book store in Amsterdam, he was sent by his father to learn the publishing trade
in companies in Germany, France and the UK. In Leipzig, in 1934, he worked as a
trainee at Aka. He got to know the key people at this company, including the
Jolowicz family, their son-in-law K. Jacoby (1892–1968) who was co-founder
together with Walter Jolowicz (who changed his surname to Johnson and later
worked at Academic Press in New York), the physicist P. Rosbaud (1896–1963; a war
hero who joined Butterworth in the UK after the war. He was the first scientific
director of Pergamon Press, in 1951) and the chemistry consultant E. Proskauer
(1903–1991; co-founder —with M. Dekker of Dekker & Nordemann — of
Interscience in New York in 1940, and later vice-president of Wiley after they
bought Interscience in 1961). In Leipzig Frank also worked in a bookstore and
attended the Handelshochschule there. In Paris he trained with a bookstore and the
publisher Gallimard, and briefly worked in London with a publishing house before
returning to the Netherlands in 1936.

The Royal Netherlands Academy of Arts and Sciences had a vacancy in its
newly established North-Holland Publishing Company and Frank was the success-
ful applicant. The small company (its working capital was 500 Dutch guilders, but
it did not need more as all its production costs were borne by the Academy) was
founded on 13 August 1931. Naturally, the print runs of the titles published here
were small but, in 1937, a law was passed which obliged all small self-employed
businessmen to pass a test of proficiency in book-keeping, etc. before they would
be allowed to set up shop. Frank was fortunate enough to become acquainted with
the man who had the idea of preparing a set of simple textbooks for this purpose,
which resulted in a series of study books which sold over a million copies until well
after the war. Frank became deputy director of the company in 1939 and owner in
1963.

Before the war, Frank had established contacts with the research management
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of the Philips Laboratories, and through the Academy he maintained contact with
leading scientists, but they did not result in publications. (In 1937, Frank had draft-
ed a long-term plan for the company, outlining its future specialisation in science
publishing in both English and German.) Ironically, North-Holland would not
have survived the war years had it not been for its textbooks aimed at small busi-
nessmen.

Activities after the Second World War
Both Elsevier and North-Holland survived the war. Elsevier had an important

list of Dutch publications, the encyclopaedia and general literature which sold
extremely well. Even old stocks were sold out: in wartime, there was little else peo-
ple could spend their money on. As far as North-Holland was concerned, the
Academy publications and doctoral theses were not, of course, best-sellers, but the
above mentioned textbooks did extremely well. However, starting a line of scien-
tific publications after the war was no easy matter. Foreign currency, for example,
was scarce, as were funds for foreign travel or supplies from abroad. (Klautz offered
Churchill’s literary agent in New York a guaranteed royalty of US$ 100,000 for
Churchill’s war memoirs without the prior consent of the Dutch Central Bank and
only got approval for this after he threatened that he would write to Churchill to
explain that he had had to withdraw his offer as Holland refused to honour its lib-
erator by having his memoirs published in Dutch.)

Klautz’ experience with foreign language publications had led to several print-
ing houses acquiring considerable skill in typesetting complicated scientific mater-
ial. The Dutch graphics industry benefited from this for many years. Other factors
contributing to the favourable business climate were low labour costs following the
war and the availability of immigrant scientists willing to support publishers by
advising how to establish the necessary networks for book and journal publishing.

While Elsevier’s focus between 1945 and 1955 was mainly on chemistry and
related technologies, North-Holland’s was on physics and mathematics. Klautz
hired the brilliant chief-editor, the chemist W. Gaade (earlier employed by the
Rubber Foundation in Delft) in 1946 and later that year hired the bookseller
H.P.M. Bergmans to manage the science publications within the diversifying com-
pany.

With the start of its primary research journal Biochimica et Biophysica Acta
(BBA) in 1947, Elsevier took its first decisive step in the Dutch science publishing
scene after the war. The journal grew steadily, and published two volumes in 1950,
thereby doubling in price. BBA was to become the largest primary journal in the
world (in 1979 44 volumes were published).
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To give a historical perspective to Elsevier’s first journal, BBA, [4]: “It all start-
ed when the fugitive Carl Oppenheimer was forbidden by the German occupation
in 1941 to continue editing his journal Enzymologia and asked [the Dutch profes-
sor H.G.K.] Westenbrink to carry on in his place. This he did, together with his
old friend [the Danish professor K.] Linderstroem-Lang. After the War, it proved
impossible to come to terms with the publishers about the manner in which the
journal ought to be continued in the eyes of the editors [Oppenheimer had died in
the meantime]. So Lang and Westenbrink decided to found a new journal, fore-
seeing that there would soon be a great demand for journals.”

The initiative to start a new journal in the early post-war period often came
from scientists. That you did not need a society behind the launching of a new sci-
entific journal was one of the first important realisations of young science publish-
ers. Another important step was the launch of a programme of multilingual dic-
tionaries. Elsevier published its first scientific catalogue in 1948. Entitled Elsevier’s
Scientific Publications, it contained introductions to each work including many
reviews of the Encyclopedia of Organic Chemistry, and came to 56 pages, describing
23 published works and 21 works in preparation. Among the journals listed, apart
from BBA, was Analytica Chimica Acta, another future Elsevier success story. North-
Holland had a later start. Its 1949 catalogue lists two of its ‘own’ book titles — but
in the 1950’s it too developed an impressive list.

Repeated efforts by Elsevier and Klautz to establish a US subsidiary, first in
1939/40 and, later, in 1945/51 and 1951/61, illustrate the difficulties European com-
panies had at the time in getting a foothold in the US market. The other road, taken
by Frank for North-Holland, was to put all North American book distribution in
the hands of an established US company (in his case, Wiley, through their acquired
subsidiary Interscience). In 1946, as a newly appointed full director of North-
Holland, Frank had visited the US and re-established contacts he had made in
Leipzig 12 years earlier.

In 1946 Elsevier’s science branch had six employees, and reached a turnover of
NLG 1 million in 1953 (US$ 263,000). North-Holland reached this turnover level in
1958. In 1949 North-Holland employed under four people, and ten by 1955. (Up to
the merger in 1970, the privately owned North-Holland always had fewer employ-
ees than the science part of Elsevier.) Up until the 1960’s, the scientific branch of
Elsevier was a public company in its own right, probably so as not to risk the rest
of the Elsevier activities in case it ran into financial difficulties.

Stimulated by the Belgian physicist L. Rosenfeld, Frank had his first big suc-
cesses in physics, first with Rosenfeld’s book Nuclear Forces in 1948, and a few years
later with an international journal in the nuclear field. Frank had struggled long
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and hard to establish this journal. His first attempts were in 1952, and he faced
strong resistance from editors of existing national journals. To quote one of them
[2]: “Das Leben der einzelnen Laender findet seinen Ausdruck in den einzelnen
Zeitschriften, die jeweils ein characteristisches Gepraege zeigen.” In 1955 two lead-
ing French phycisists declared that they were willing to join a European Board, and
in January 1956 preparations began for the launch of North-Holland’s research
journal Nuclear Physics under the editorship of L. Rosenfeld. This coincided with
the hiring of W.H. Wimmers, a physicist with a background in the Dutch oil
industry in Indonesia, as physics editor.

Publishing scientific journals proved to be a commercial, as well as a scientif-
ic, success. Before the Second World War, publishing scientific journals was the
task of learned societies, while scientific books were published by commercial pub-
lishers. Research in the US was funded by government or industry. The journals
then charged the author a ‘page charge’ which was paid from his research grant.
This system did not exist in Europe and when after the war science publishing
became global, European authors had great difficulties in getting their contribu-
tions published in leading American scientific journals as they could not afford the
high page charges.

There was an explosion in scientific research at that time, and with this the
number of papers to be published also rose, so it became clear that a solution had
to be found. The solution was found by commercial publishers who started ‘open
end’ journals, which were journals that were not limited to one volume per year
with a fixed number of pages, but were published in as many volumes, each with a
fixed number of pages, as were needed to satisfy the demand for space. No page
charges were levied but this was more than compensated for in the subscription
price per volume.

In the years following the successful launch of Nuclear Physics, Frank and
Wimmers established the most prestigious journal and handbook programme in
physics worldwide, along with that of the American Institute of Physics. Their early
journal titles included Nuclear Instruments and Methods (1957), Nuclear Materials
(1959) and Physics Letters (1962). Frank also began activities in the areas of Logic and
Mathematics soon after the war. In 1949 North-Holland published the proceedings
of the 10th International Congress of Philosophy (held in Amsterdam in 1948), and
at the same time established the editorial board of the book series Studies in Logic
and the Foundations of Mathematics. The World Congress for Mathematicians in
1954 was held in Amsterdam, the proceedings of which were also published by
Frank. In econometrics, a series of books was commenced under the editorship of
J. Tinbergen in 1953.
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The growth of science funding (“Big Science” years)
During the second half of the 1950’s the growth in funding of the natural sci-

ences worldwide, coupled with the growing number of institutes and scientists, as
well as expanding librarians’ budgets, began to have an impact on both publishers.
The shock experienced in the US in 1957 when the Soviet Union launched its
Sputnik clearly had an impact in Western Europe. This decade, however, was also
a time when the majority of the war damage had been cleared away and towns were
being rebuilt. Industrial and scientific activity had resumed in Europe, but many
top scientists had moved to the US. Nationalistic feelings, as we noted earlier, still
stood in the way of developing a broader European science publication activity.
The number of new books and journals gradually began to grow, and both pub-
lishers branched out into new areas. They each experienced an almost 10-fold
growth in turnover between the late 1950’s and 1969, and their growth in profits
was similarly impressive.

By the early 1960’s the basic areas of science for these publishers — physics,
chemistry and biochemistry — were the ones which had already seen a respectable
growth. Elsevier had taken its first steps into biomedicine in the 1940’s, and enjoyed
success through the journal Brain Research in the late 1950’s. Elsevier, more marked-
ly than North-Holland, was moving away from publishing society-owned journals.
Opportunities to start new journals were now offered by what was known as the
‘twigging’ effect in science, when sub-areas of major fields were receiving so much
worldwide attention that the need arose for highly specialised journals in these sub-
jects. As well as this, ventures into areas such as the earth sciences, pharmacology
and other biomedical areas took place on a larger and, from 1960 onwards, planned
scale.

Science is always in need of rapid information dissemination regarding new
findings. The rather elaborate editorial and production process of traditional sci-
entific journals which publish full length papers cannot achieve this. The American
Institute of Physics solved this by starting a ‘letters’ journal containing brief and to-
the-point communications — mainly from American authors — on very recent
work. In order to offer the same facilities to European and other scientists, North-
Holland also started a letters journal, called Physics Letters, in 1962, followed by
Chemical Physics Letters in 1967. Editing and producing such journals had a pro-
found impact on the way that journals were traditionally produced. Refereeing was
done fast and on a yes/no basis, typically in a few weeks. Faxes and photocopiers
were known technologies at the time but not generally available among scientists.
In the late 1950’s, carbon copies were still used in the refereeing process, all sent by
post, and original copies saved for the production process. Figures, usually drawn
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by the authors by hand, often had to be redrawn at the publisher’s office. Proof-
reading was also done at the publisher’s office. As commented on below, innova-
tions in typographic technology during the 1960’s helped to pave the way for the
letter journals’ breakthrough. Frank and his colleagues took a strong interest in the
modernisation of typesetting, at the same time demanding high typographic qual-
ity in the North-Holland publications. (A North-Holland mathematics book from
the mid-1950’s was among books used by Don Knuth in his design of a new letter
font for TeX in the 1970’s.)

In 1962 Frank invited E. van Tongeren from Excerpta Medica (see Ch. 16) to
develop a publishing programme in the hitherto underdeveloped field of bio-
science. The major venture in medicine at that time was the Handbook of Clinical
Neurology (based on the pre-war German Handbuch der Neurologie). Van Tongeren
initiated several periodicals, such as the European Journal of Pharmacology (in 1967)
and the letters journal in biochemistry, FEBS Letters (in 1968), the editors of which
were appointed by the board of the European Federation of Biochemical Societies.

In Elsevier, junior editors in the areas of earth and biomedical sciences as well
as technology had been hired around 1960. The company at this time employed
around 40 persons. Of them, the geologist A.A. Manten was to be the first who sys-
tematically developed a new area in a planned fashion, but the chemistry pro-
gramme, under W. Gaade, continued to be the core activity of the company. The
Elsevier list had 14 chemistry and 13 earth science journals by 1969, most of which
were a result of the expansion activities after 1960. North-Holland began to expand
its editorial staff only in the second half of the decade. W.H. Wimmers was respon-
sible for the expansion of the physics list in the 1960’s, which included, apart from
the above mentioned journals, Crystal Growth, Optics Communications and Surface
Science.

The growth of science and technology research and the increasing capabilities
of publishers led to a significant increase in the number of publications. The usual
production process was hot-metal typesetting and impact printing. Offset printing
had been making an inroad into general publishing in the 1950’s, and in the early
1960’s it was experimented with for producing the fast turnaround ‘letters’ journals.
Typesetting using mechanical typewriters, each carrying different letter-types, had
been used at Excerpta Medica by Van Tongeren since 1953 and at North-Holland
since 1962. Shortly afterwards, electrical typewriters were introduced, followed in
the early 1970’s by IBM Composer machines with high quality fonts. This develop-
ment led to the formation of sizable in-house typesetting activities within Elsevier
and North-Holland before 1970, and developed, in the case of North-Holland, into
a separate typesetting company in 1969. Initially, considerable savings were
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achieved in typesetting costs, as labour costs were relatively low in the Netherlands
up to the late 1970’s. The traditional typesetting/printing companies that had spe-
cialised in scientific works since after the war were, with a few exceptions, disap-
pearing by that time.

The growth of international science publishing since the war had been mar-
ket-driven. The need to obtain sufficient and timely information among scientists
and librarians was so strong that publishers’ really did not need to market their
publications. However, Elsevier traditionally had a more developed sales/promo-
tion activity, and an international sales network, including its own subsidiaries in
the UK and the US. As part of a corporate structure, Elsevier had a more rigid organ-
isational framework than North-Holland. From 1955, the Elsevier holding compa-
ny had been managed by R.E.M. van den Brink, an economist who played a key
role in the formation of the potential world-leading publisher and the group’s
development up to his departure in 1987. The merger between Elsevier and North-
Holland took place on 1 January 1970.

Mergers
The Elsevier/North-Holland merger was no more than a year old when in

1971 the Elsevier holding acquired the medical abstracting service and databank
Excerpta Medica. The resulting publishing group, which changed names on occa-
sion through its 30-year history, would from now on be called simply “Elsevier”,
while the names of companies it acquired would be kept as imprints. In 1970, the
total group turnover was around US$ 15 million, which was large in comparison
with most of its competitors at the time, but small compared with the group’s
turnover of 2000, which was around US$ 1 billion. Was this growth planned or
expected? Of the pioneers, only M.D. Frank was still at Elsevier, and he retired in
1972 at the age of 58. J.P. Klautz had been forced into retirement in 1955 because of
his too ambitious plans for activities in the US, W. Gaade died unexpectedly in 1970

and H.P.M. Bergmans had retired in 1971.
Frank had been amazed at and even worried by Elsevier’s growth and rapid

development during the 1960’s and felt pessimistic about the possibility of main-
taining this growth, especially when taking into account the tendency of scientific
libraries to form networks and the resulting decrease of subscriptions to the valu-
able, but at the same time expensive, core journals. However, this growth was
indeed maintained, and this is proven by Elsevier’s results. Clearly, for the Elsevier
business as a whole, the science group was only one of several activity areas, albeit
by far its most profitable. The uncertainty of long-term growth projections may
have contributed to management’s tendency in the 1970’s to see the science group
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as a ‘cash cow’, a company in a mature state of exploitation.
Elsevier’s strong growth can be illustrated by the following results: when

totalling the subscription price of each journal published by the Elsevier/North-
Holland group in 1973, the subscription price was 37,500 guilders (US$ 13,500), but
this had increased in 1977 to 79,900 guilders (US$ 32,500). Even more spectacular
was the group’s contribution to Elsevier revenues. The science group’s share in
Elsevier’s total turnover was 25% in 1976, but its contribution to the group’s prof-
its had grown to 67.5%, so that the group was able to finance its activities in other
fields from the science group. In 1976 the group completed its first long-term plan,
for the period until 1980. This was a cautious plan, which nevertheless predicted a
doubling of its turnover. Efforts to consolidate and increase traditional publishing
programmes in the natural sciences turned out to be successful, and this was fol-
lowed by the establishment of a separate biomedical operating company.

At the same time, efforts were made to begin or develop lists in the areas of
agri-sciences, engineering, mathematics, computer science and economics. A social
science programme was sold to the emerging Kluwer group in the 1970’s, while a
small but successful psychology/cognitive science and linguistics programme was
published under the North-Holland imprint. It can be concluded that Elsevier’s
developments from 1970 to 1990 showed much continuity: the growth was
autonomous, and no significant mergers were carried out before that with
Pergamon Press in 1991. Periodic reorganisations were mainly cosmetic in nature.
Pergamon (see Ch. 7) came from a similar publishing tradition as its Dutch part-
ners, and this was a merger of equals in many respects.

The basic organisational units of Elsevier became (first in the form of operat-
ing companies and later as divisions), (i) Biomedical, (ii) Chemistry, (iii) Physics
and (iv) Information Technology (IT) & Business, in which (iii) and (iv) were kept
as a single operating company until 1982 under the name North-Holland. The
largest and (in the period up to 1990) most profitable divisions were those based on
the basic science programmes of a generation earlier: (ii) and (iii) and the bio-
chemistry-based kernel of (i). Within these units were profit centres, e.g. geo-
sciences and agriculture were grouped under (ii), and mathematics and economics
under (iv). In each profit centre were long-term commitments with external scien-
tists as editors of journals and book series. Specialist in-house staff kept in contact
with these editors, often for very long time spans, in order that continuity of asso-
ciation could be maintained. At the time of the merger, promotion/marketing
activities were reorganised into a centralised sales department, but soon decen-
tralised and reattached to their respective publishing units. Publishing activities in
subsidiaries in the science areas were mostly derived from the editorial groups in
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Amsterdam. In New York during this period, textbooks and society journals were
added for the US market.

Each unit contributed to company growth in the period 1971–1990. The
group turnover grew roughly 10-fold, from around NLG 50 million to 550 million
(US$ 15 million to US$ 300 million). The profit margin required by Elsevier was set
at 20% after tax, which few sectors of industry could reasonably sustain. To achieve
this, new activities were discouraged, and experimentation in new technologies or
media kept small (see the following section.)

Elsevier’s pre-eminence among commercial science publishers was maintained
in the traditional basic science areas, and established in the post-1970 period in a
number of new areas. The time involved in establishing a presence and later a full
publishing programme in a new area of science — including technology and med-
icine — could be several years. Often this depended on the expanding funding for
research, education and libraries in an emerging discipline. For example, the area
of logic/computer science was first encountered in the late 1940’s by North-
Holland; there was a surge of urgency in the subject after the first World Congress
of Information Processing in Paris 1959, followed by the first journals in the sub-
ject around 1970, and a large book and journal programme in the 1980’s. The
turnover of sector (iv) above in the period 1970–1990 grew from NLG 1 million to
100 million (US$ 275,000 to US$ 54 million).

In the Netherlands there were also other science publishers after the war. In
the 1960’s a mainly physics programme was established by D. Reidel Publishing
Company in Dordrecht. Other players included Dr. W. Junk, P. Noordhoff and M.
Nijhoff, who were all to become part of a group that began in the 1970’s and which
resulted in the establishment of Kluwer Academic Publishers. Publishers like
Reidel, trained by Frank — who in turn had had his training at Aka — were
termed by Frank ‘grandchildren of Aka.’ In addition, in the 1980’s, former Elsevier
and North-Holland staff members formed their own companies, such as IOS Press.

On two occasions attempts were made to merge Elsevier Science and the
Kluwer Academic groups. The first, in 1987, resulted in a merger by the latter with
another Dutch group, Wolters/Noordhoff, to become the Wolters/Kluwer group.
The second, in 1998, was meant to be a fusion between Reed/Elsevier and
Wolters/Kluwer, but failed amid suggestions that this merger would form a cartel.

Expansion and innovation
With expansion continuing in the 1970’s, new staff was being added to fur-

ther develop existing project lines, and search for new opportunities where appro-
priate. Over 200 new journals were established by the group in the 1970’s, followed
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by a similar number in the 1980’s. Of the older titles, many became strategic (‘core’)
journals in their (sub)fields. Journals begun before 1970 were usually well estab-
lished and continued to grow in size each year. The numbers of subscribers per
journal were comparatively high before 1970, and the earlier journals had in gen-
eral peaked as to number of subscriptions shortly after that year. Growth in volume
and subscription prices tended to be faster than the relative decline in income from
lost subscriptions. This had the result that the turnover of most journals begun
before 1970 grew until 1990, sometimes later.

In the early 1970’s new journals were welcomed by the market, and it was not
unusual for a new journal to have 400 or more library subscriptions after the first
year of publication. By the early 1980’s — only 10 years later — new journal titles
were considerably less welcome. To reach 200 institutional subscriptions after the
first year was considered satisfactory. The total number of Elsevier journals by
2000, including post-1990 mergers, exceeded 1200.

Book publishing also expanded (in the number of new titles per year) in the
1970’s, especially with the appearance of ‘camera-ready’ manuscripts, which were
produced through offset printing. With increasing specialisation and a larger
worldwide supply of new book titles, the number of copies sold per title also start-
ed to decline around 1970. Elsevier published under 100 new books in 1970, more
than 500 in 1980, and 700 in 1985. In the early 1990’s this number was reduced,
only to increase again after 1995.

Expanding volume and lower sales inspired continuous efforts to reduce costs.
As we have seen, typesetting of journals through the use of typewriters was intro-
duced in the 1960’s.

For books, by the 1970’s, the author-typed manuscript was becoming a seri-
ous alternative to traditional typesetting. Main innovative activities focused on
typesetting, and the gradual introduction of computers in this process. In-house
typesetting had gradually increased in popularity since the 1960’s, as mentioned
earlier. By 1980, computer typesetting had appeared and three systems were main-
ly used in Elsevier. The choice of two proprietary systems instead of TeX (which was
favoured by mathematicians and physicists) dominated the in-house typesetting
scene for quite some time. Developments in in-house typesetting systems, one MS-
DOS-based and originally used for biomedical works, led to internal standards for
manuscript handling which were in place by the 1990’s. Internal typesetting was on
the whole abandoned after 1995, at which point most typesetting work had been
transferred out of Europe (to India and the Philippines, among other countries) in
order to save money. The initial price advantage of in-house typesetting, obtained
through the use of low cost typewriters and with comparatively low labour costs in
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the 1960’s, had been lost by the mid-1980’s.
Essential internal stimulation for computerising internal typesetting activities

came from Excerpta Medica, which had been modernising its handling of journal
abstracts. This influence also extended to the notion that full articles could be
viewed as database records in electronic journals. This remained purely a theoreti-
cal concept until the technology became readily available to authors in the 1990’s.
(see also Ch. 16.)

Trends journals
Among innovations in the 1970’s, we should mention the move towards more

general (scientific magazine) journals. Elsevier already published variations on the
standard primary journal, such as letters or review journals (in addition to abstract-
ing journals, which were mainly in the field of medicine.) The first in the ‘trends’
series of journals was Trends in Biochemical Sciences (TiBS). The past President of the
journal’s sponsor, IUBMB (the International Union of Biochemistry and Molecular
Biology), Professor W.J. Whelan, said of the journal’s beginning:

TiBS began after I became the General Secretary of the International Union of

Biochemistry [IUB, the precursor of IUBMB], in 1973… Together with the IUB Treasurer,

Bill Slater, we sought out Bart van Tongeren of Elsevier/North-Holland. During an

informal exchange of ideas, I suggested a mini-review journal. Bart and his colleagues

had been considering a news magazine. We combined the two together, with the reviews

as the meat within the sandwich of news. Thus was TiBS born. The sales strategy was to

price the personal copy low enough to make it easily affordable. The result was and has

been an outstanding success. What may not be generally known is that there was strong

opposition within Elsevier/North-Holland to publishing TiBS. Indeed, my Elsevier coun-

terpart told me that but for the enthusiasm of the IUB for TiBS, it might never have

appeared. On my side, the first appearance of TiBS brought me an attack from a bio-

chemistry department head who said I had sold myself for the price of a free dinner.

Such is the welcome extended to innovations.

With the purchases of the British journal The Lancet and the portal
BioMedNet in the 1990’s, Elsevier’s trends journals are now published out of an
office in London.

Adonis
New product discussion in the second half of the 1970’s focused mainly on

document delivery and the potential danger of people photocopying articles from
the British Library and other organisations at the time. It was decided to form a
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consortium of publishers who would store and deliver single articles to paying cus-
tomers. On the way towards implementing this, which took a decade, many new
information technologies were looked at. Archives using database technology,
rather than paper archives, were put in place. The consortium, which included
Springer, initially managed Adonis. In 1997 it was absorbed back into the Elsevier
structure and is currently under the Science Direct umbrella.

There were also attempts to link the EMBASE secondary service (see Ch. 16)
with part of the primary journal package of the biomedical division. An experi-
mental ‘journals-online’ database, including 25,000 pages from BBA and Brain
Research proved to be before its time. Expensive and inadequate communication
lines made the service impractical.

Compact journals
At North-Holland the first steps towards establishing the journal Computer

Networks (see Ch. 17) were taken in 1974. Internal company experiences with data-
bases and automating Excerpta Medica, combined with computer conferencing, led
to the concept of ‘compact journals’ where news, announcements of forthcoming
articles or books, conference items, and readers’ letters, formed the main items.
Database and navigation concepts were tested, and dedicated software was devel-
oped. The IFIP Compact Journal (co-sponsored by IFIP (the International Federation
of Information Processing), Dutch and German government grants, and partici-
pating institutes and companies) was developed between 1977 and 1980, and had
its first public demonstration at the IFIP and MEDINFO congresses in Tokyo in 1980.
The costs of the leased phone lines for the week’s demonstration exceeded US$

10,000. With high phone line costs and no personal computers at that time, the
project was disbanded in 1983 — some 15 years before it would have become viable.
One of its files, a database of conference announcements, survived until recently in
the form of EventLine.

Other innovative ideas, including preprint abstracts and synopsis publishing,
were trialled between 1970 and 1990, but the book and journal business remained
intact. It would only be in the 1990’s that successful steps could be taken towards
electronic publishing.

Growth through acquisitions
As Elsevier moved into the 1990’s, it had 600 journals, an impressive profit

margin, and after the Kluwer takeover debacle in 1987 it still owned one-third of
the stock of its competitor, the Wolters-Kluwer group. Attempts to form a strate-
gic liaison with the British Pearson group had led no further than a 7% share in
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their stock. Taking these factors into account, Elsevier had an extremely strong
financial position, should the opportunity for another company acquisition or
merger present itself.

The first opportunity of the decade was when Elsevier was offered to take over
the Maxwell Multimedia Group, which at that time consisted of five companies.
For various reasons this offer was turned down, and six years later Elsevier paid
much more to buy only one of those companies, Molecular Design. But Elsevier
chairman Pierre Vinken had realised the precarious position of the Maxwell
empire, and Elsevier instead bid for Pergamon Press. In record speed, during the
first quarter of 1991, Elsevier purchased Pergamon Press — and the investments
they had made in the other groups in the 1980’s proved very useful.

In 1992 Elsevier found a UK partner, Reed, which was a conglomeration of
companies including a small science activity (Butterworths) and a large US branch,
which included Bowker. The new partnership of Reed-Elsevier went on an acqui-
sitions tour to expand into areas outside science publishing. The merger with
Pergamon Press meant that the Elsevier science group now had around 1000 jour-
nal titles and an expanded book programme. There were few other expansion
moves before the year 2000, but one of these included a French journal publisher,
Gauthier-Villars, which signalled an end to commercial science journal publishing
in France, and JAI Press (in 1998) from Jolowicz’ grandson Herbert Johnson. A sec-
ond attempt to merge with Kluwer, and discussions to that end with the Wolters-
Kluwer group, were aborted in the Spring of 1998.

After the half-hearted and premature attempts to develop an electronic alter-
native to paper-based primary publishing in the 1980’s, a series of production reor-
ganisations took place before 1990. These continued throughout the following
decade, along with a number of cost-saving measures. More or less simultaneously
with these reorganisations, Elsevier began to accept ‘compuscripts’, machine-read-
able manuscripts, from authors, in order to convert them to SGML (see Ch. 17). The
project in which this took place was called Computer-Aided Production (CAP). The
progress of the CAP project was hindered by the above-mentioned reorganisations.
There were also technical difficulties, especially in the processing of material with
many mathematical formulae or complicated tables. One of the original goals of
the CAP project was to convert the text of all articles to SGML as early as possible in
the production process, and thus produce professionally typeset pages from the
SGML files. This goal was never fully achieved, for various reasons. On the whole,
however, the CAP project did result in large quantities of journal material in digital
form, which was stored in an internal ‘documents warehouse’.

All this was necessary preparation for a move Elsevier made in 1986. In this
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year Elsevier announced a new service, Science Direct, through which all their jour-
nals, and possibly also those of their competitors, would be made available in elec-
tronic form. This service depended very much on Elsevier’s work on computer-
aided production methods and the internal warehousing of documents. Science
Direct commenced in 1998 and by 2001 included around 1200 journals.

Elsevier customers can also choose to use Science Direct On Site: special soft-
ware developed for Elsevier, which can be run on a customer’s website and which is
fed with material coming from Elsevier. It also operates portals and electronic jour-
nals outside Science Direct, such as BioMedNet and ChemWeb (purchased in 1998),
The Lancet and several electronic products developed in the Amsterdam office.

Issues concerned with user interface led in 2000 to the purchase of the library
software company Endeavour Information Systems, which had successfully
installed its Voyager library system in a large number of academic and research
libraries worldwide. The decade ended with the announcement in October 2000

that Reed-Elsevier had bought the Harcourt group from the US media conglomer-
ate Harcourt General. The Harcourt group includes Academic Press and the lead-
ing US medical publisher, Saunders. This takeover would (if it is approved by anti-
trust authorities) make the extended Elsevier group, with 1600 journals and a large
book programme, the clear leader in its field, with an estimated 25% of the world
market for advanced scientific/medical information.
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Chapter 7

Robert Maxwell:
Forty-Four Years as Publisher

Robert N. Miranda
Cognizant Communication Corporation, Elmsford, NY, USA

It is next to impossible in a short chapter to link and weave into a cohesive
whole the life, activities, and relationships of Robert Maxwell, a man with an extra-
ordinary public and private persona, who intertwined public and private compa-
nies throughout his lifetime into a giant jigsaw puzzle. The question has often been
asked: was he a visionary or an opportunist? I believe he was a little of both.

Figure 1. Maxwell Communications Guide to Companies, Products & Service, May 1991.

Maxwell’s colorful life has been the subject of many books and articles, a brief
bibliography for which is included at the end of this chapter. What I have chosen

A Century of Science Publishing
E.H. Fredriksson (Ed.)
IOS Press, 2001
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to do is to show how his ability to charm, cajole, and impress people into support-
ing his many and varied ventures led to the building of what some considered the
tenth largest media company in the world [1, p. 1]. The one fact that remains as
tangible history is that Pergamon Press was the company that helped launch Bob
Maxwell’s career in publishing that culminated in the chairmanship of a conglom-
erate that eventually included more than 100 companies (Figure 1).

In May 1991, Elsevier acquired Pergamon Press for $817,000,000. The pur-
chase price included some 418 journals, over 3,000 books in print, affiliations with
over 100 professional societies and associations, and publications on behalf of more
than 150 organizations and governments. Publication and sales and marketing
offices were located in England, the United States, Canada, Australia, Japan, Brazil,
Germany, USSR, South Africa, Israel, India, Pakistan, China, Hong Kong, Korea,
The Netherlands, Egypt, Singapore, Taiwan, Philippines, Ireland, and Scotland.
The publications covered all fields of Engineering, Material Sciences, Life &

Medical Sciences, Physical Sciences, and Social & Behavioral Sciences.
This impressive list encapsulates the results of Robert Maxwell’s forty-four

years as the founder and publisher of Pergamon Press. This in itself should justify
his place in a Century of Science Publishing. To my knowledge, no other person
had greater insight into where scientific communications was headed, and no other
person knew better how to exploit this insight.

It is well documented that Robert Maxwell was born in Czechoslovakia as Jan
Ludvik Hoch and that he had a limited education. Throughout his lifetime he was
known as: Robert Ian Maxwell, Robert Maxwell, Captain Maxwell, Captain Bob,
Bob Maxwell, and just Bob. Numerous adventures [2, p. 2], well worth reading,
preceded his contributions to the publishing industry, which began at the end of
World War II.

When he arrived in England in 1940 as a volunteer with the French foreign
legion from France he was only sixteen and he enlisted in the British Army [2,
p. 14]. He was courageous and valiant in battle, for which he was commissioned in
the field and awarded the military cross. By the end of World War II he was a
Captain — a title he used throughout his life.

In post-war Germany, having skills in numerous languages, he was appointed
to the Berlin Information Control Unit with an assignment to the Control
Commission for Germany. This commission was under the Director of the Press
and Publicity Branch of the British Information Service. Within the scope of this
authority in this post he helped to reestablish a newspaper, De-Berliner, renamed
Der Telegraf [2, p. 24] in the British sector of occupied Berlin. This involved deal-
ing with editors, publishers, and suppliers and using a great deal of ingenuity in
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order to keep the newspaper in print at a time when materials were in short sup-
ply. It was then that he met the well-respected publisher Ferdinand Springer, who
was struggling to continue his publishing business.

It was a time when we had no telephone, no petrol, no paper, no spare parts for print-

ing machines or any other vital matters which were so essential to restart production in

an establishment such as Springer Verlag. It was Captain Maxwell who always knew how

to cope in those days, who solved the most difficult problems and without any doubt

the main merit for opening the way (from 1947 to 1949) for rebuilding of the publish-

ing house must go to him. [3, Ferdinand Springer, p. 2].

In 1946 the British Government established a high-level scientific committee
to discuss the feasibility of a British publishing house to deal with scientific mat-
ters. The committee recommended that the established publishing firm of
Butterworths should undertake such a venture. In 1949, Butterworth-Springer
started publishing journals and books in the sciences. Paul Rosbaud, a former
Springer editor, joined the company in the capacity of scientific editor [3, p. 2].

At that time Maxwell had also recognized the existence of a wealth of infor-
mation in Germany that had not been published or distributed to the outside
world. Although research in Germany had continued throughout World War II
and was well ahead of research in England and the rest of the world, little had been
disseminated outside of Germany. After leaving the armed services in 1947,
Maxwell began to distribute scientific publications for Springer and other leading
German publishers through a company he formed called European Periodicals,
Publicity and Advertising Company (EPPAC). In 1948, this company was integrated
into Lange, Maxwell & Springer. This was Maxwell’s first contribution to the dis-
tribution of scientific information — first in Britain and then in the rest of the
world.

In 1950, the joint venture between Butterworth and Springer was having
financial difficulties. In 1951, Maxwell made an offer to purchase the joint venture.
The name Pergamon Press was then selected for the acquired joint venture. Paul
Rosbaud, the former Springer editor, joined the newly formed company as
Scientific Director. There is considerable disagreement as to how, why, and who
selected the name Pergamon Press and the logo. But rather than try to sort out
what is folklore and what is fact [3, pp. 3 & 575; 4, p. 240; 7], suffice it to say it is a
name and logo respected worldwide.

In 1951 Pergamon started with a small list of books: Progress in Biophysics and
Molecular Biology, edited by J.A.V. Butler and J.J. Randall; Progress in Nuclear
Physics, edited by O.R. Frisch; Progress in Metal Physics, edited by Bruce Chalmers;
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Introduction to Statistics, edited by M.H. Quenouille; Metallurgical Thermochem-
istry, edited by O. Kubaschewski and E.L. Evans. As of today, all of these publica-
tions continue to be published, although there is some variation in the titles based
on the changing technologies. The base for the core of the company was also an
established journal originally published by Springer, Spectrochimica Acta, edited by
Dr. Alois Gatterer through volume 3. Rosbaud earlier had started this journal in
conjunction with the Vatican Observatory where Dr. Gatterer was Director of the
Astrophysical Laboratory. There were two more similar journals: Journal of
Atmospheric and Terrestrial Physics, editor Sir Edward Appleton, and Geochimica et
Cosmochimica Acta, edited by Correns, Ingerson, Nockolds, Paneth, Wagner and
Wickman. It was Wickman who had indicated that the coin found at Herakleia
became the colophon for the first issue in 1951 and was carried forward in 1951 as
the colophon for Pergamon Press [3, p. 575].

During this time Maxwell was also becoming involved in the acquisition of
Simpkin Marshall, an almost defunct British book distribution cooperative. This
venture went poorly and was later closed down due primarily to nonsupport by
British publishers with regard to consignment accounts and payments [1, p. 139].
The one positive outcome of this venture, if one can be found, was the purchase of
The British Book Center, which became Maxwell’s first base of operations in the
United States. From this base Pergamon Press Inc., Maxwell Scientific Inter-
national, and other ventures were developed in the United States.

Prior to the 1950’s, communications in the sciences were mainly through
learned societies and their in-house journals. With the rapid growth of science after
World War II, the long delays that would occur in publication cycles of these soci-
ety publications left room for the development of small, specialized publications in
evolving fields where such societies did not exist. Admittedly, there was skepticism
and mistrust that commercial enterprises could take up the slack. There was fur-
ther concern that such commercial ventures would not allow the editorial freedom
necessary for the editors to do their job. One of the most frequent comments
regarding Maxwell in the early days was his willingness to publish highly segment-
ed journals and to allow the editors freedom to select their boards and select the
number and quality of papers required for each issue. Maxwell recognized early in
his career as a publisher that he was more an innovator and marketer than a scien-
tific editor. The growth of Pergamon during the 1950’s was unique as the company
continued to innovate and develop new scientific sectors and develop a new style
of rapid communications.

It was also in the 1950’s that the US National Science Foundation (NSF) took
the initiative to support cover-to-cover translations of selected leading Soviet peri-
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odicals. In 1957, Prof. George Herrman [3, p. 127] and Bob Maxwell agreed to work
on a cover-to-cover translation of the Soviet journal Prikladnaia Maihematika
Mekhanika (Journal of Applied Mathematics and Mechanics). Funding was secured
through a grant to the American Society of Mechanical Engineers. This was the
first of many journals translated by Pergamon, and other publishers soon followed
suit. In 1963, when the NSF withdrew its support, Pergamon continued with its ded-
ication to the journal translation program, many of which are still being published
as cover-to-cover translations. Some twenty years later Maxwell entered into a sim-
ilar arrangement a translation of the Chinese Astronomy Journal [3, p. 493]. As an
expansion of such a venture, in 1985 Pergamon established the first Western pub-
lisher liaison office in China, and was the first Western publisher to enter into a
joint venture with China [3, p. 18].

As Maxwell’s base of publishing continued to grow, he recognized the impor-
tance of giving recognition to the loyal editors and the contributors. In order to ful-
fill this goal, he established awards, medals, and grants to individuals, societies, and
universities. Some, if not all, of these awards are still being given today. I list some
representative sampling to illustrate the broad base covered. The Pergamon
Geothermal Energy Award for the best paper published in the Journal of
Geothermics. The Danckwerts-Maxwell prize endowed at the University of
Cambridge to encourage research in the Department of Chemical Engineering and
to support the Danckwerts Memorial Lectures. These lectures are in recognition of
P.V. Danckwerts’ work and are given by invited lecturers in accordance with the
aims and scope of the journal Chemical Engineering Science. Because of his long-
time affiliation with the publication of Acta Metallurgica, Maxwell donated annu-
ally the Acta Metallurgica Gold Medal for individuals who have demonstrated abil-
ity and leadership in materials research selected by the Board of Governors. He also
was instrumental in the establishment of a number of new societies; in some cases
he offered the funding and sometimes allowed the Pergamon publication to be
owned by the society, as was the case with Photochemistry and Photobiology, and
Journal of Neurochemistry. The editor of International Journal of Engineering
Sciences, Professor Eringen, recalls that without the help of Bob Maxwell and the
donation of the services of his law firm in 1963, the Society of Engineering Science
and the journal may never have evolved [3, p. 260]. In addition, Maxwell was con-
tinually asked by his editors to fund Ph.D. candidates in support of their research.
It would be interesting to be able to track these Ph.D.s to see where they are and
what they are doing now.

The one thing that was of primary importance to Maxwell was the respect he
had for the academicians affiliated with Pergamon. Even when he was involved
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with other matters of business, if an editor of one of his journals called he would
put aside what he was doing and take the call. Many of us remember the type of
request that he would receive from his editors concerning research that needed
funding or the plight of a family member who may have been in trouble [3, p. 649].
When medical assistance was required for the famous Russian physicist Landau [3,
p. 100], Maxwell chartered a plane and supplied the necessary penicillin that was
required but unavailable to Landau. Based on these relationships, the company
often took on pet projects of editors, most of which were costly indulgences for the
company. One example that comes to mind is when the editor-in-chief of
Planetary and Space Science asked Maxwell if he would publish his wife’s book,
Talking About Cakes [3, p. 38]. Without ever looking at the manuscript, Maxwell
accepted it and the book did win a bronze medal at the Hamburg Book Fair. Most
of such projects he agreed to do, however, did not show such positive results.

In the early 1960’s, higher education was expanding. It was at that time that
Maxwell launched the Pergamon International Library (PIL). The PIL accomplished
its announced goal of publishing 1000 books and textbooks in the sciences in
numerous languages covering technology, social sciences, and the humanities by
1970. Although there were many successful books and series published in the PIL,
what immediately comes to mind is the Pergamon International Chess Series pro-
gram — still considered among the top books on chess. During this period,
Maxwell entered into a sales agreement with Macmillan (U.S.) for distribution of
all Pergamon books in the United States, which further assured the widest possible
distribution of Pergamon book titles. In 1964 the Macmillan agreement ended and
Pergamon Press Inc. became the distributor for all books and journals in the
Western Hemisphere. Pergamon Press Inc. was originally affiliated with Maxwell
Scientific International, an independent Maxwell company, but was acquired by
Pergamon Press Ltd. (PPL) in 1964 and became a public company in the United
States in 1968, with PPL owning 70% of the shares.

It was in 1966, with the establishment of the journal Materials Research
Bulletin under the editorship of Dr. Heinz Henisch, that camera-ready offset was
first used to launch a journal [3, p. 121]. Although ascetically poor, this form of pre-
sentation was so cost-effective that it made it possible to publish material that was
important only to a small number of scientists in a specific discipline. The use of
this type of publishing soon evolved into the printing of major scientific meetings
and proceedings. Camera-ready copy was also the forerunner to what became
known decades later as desktop publishing. Pergamon was one of the first to exper-
iment with desktop publishing when in 1987 it launched its first such project out
of the editorial office of Robert Rubin [3, p. 366] for its journal Psychoneuro-
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endocrinology using the new technology in its quest for more rapid reviews and
publication. Although the use of such rapid publication methods saved time and
money, the future use of this production would cause problems for conversions to
database publishing, another area where Robert Maxwell had been a pioneer.

In 1963 Pergamon began publication of Information Storage and Retrieval [3,
p. 99], including Machine Translation. This was the beginning of Maxwell’s in-
volvement with data storage. Within three years, the title was renamed Information
Processing and Management. In 1965, as part of developing the use of information
technology within Pergamon, its 1965 Annual Report reflected this goal:

Scientists and engineers are at present unable to digest the volume of new knowledge

becoming available and agree that this problem of information explosion needs to be

solved urgently. So desperate is the problem that it now becoming far cheaper for cer-

tain research workers to go back into the laboratory and repeat the work, if necessary to

re-invent things, rather than laboriously and time-wasting to struggle with the floods of

professional journals, books, magazine articles, Ph.D. theses, etc.

Following this lead Maxwell sought an affiliation in 1969 with Leasco, a com-
puter-based company located in the United States. This chapter in Pergamon’s his-
tory was one of the most difficult ones for Maxwell and Pergamon Press because
Leasco tried to wrest the company away from Maxwell (for full details see [1, pp.
297–334]). It took close to five years and the support of the editors-in-chief of the
major Pergamon journals, who indicated to Leasco that if Maxwell were not
involved in the business they would take their journals elsewhere, to resolve the
matter. During this hectic time Maxwell maintained his position as Chairman of
Pergamon Press Inc., successfully representing the minority stockholders by obtain-
ing court orders to prevent PPL from voting their 70% holdings.

After regaining full control, Maxwell continued the expansion of the journal
line by establishing the innovative Computer Series of journals — sixteen journals
covering computer use in all fields of the sciences. Prior to that time few articles
related to computer use in research were appearing, as there were few guidelines for
such submissions. The type of research that was being reported was mostly in rela-
tion to information processing.

Pergamon Press was the first publishing organization to align itself with the
concept of database management in relation to the publishing of information.
Maxwell had a discussion with Brian Blunden [3, p. 44], who defined to Maxwell
the concept of database publishing. It is believed that this discussion led to the
acquisition of Infoline in 1982. Infoline later became known as Orbit Infoline, after
Orbit’s acquisition in 1986. The database companies were ultimately merged under
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the banner of Maxwell Online. With this goal of merging of technical information,
Maxwell agreed to fund the concept by agreeing to fund the International
Electronic Publishing Research Centre. “Without the commitment and foresight
of men like Robert Maxwell & Gordon Graham, no such development would have
been possible” [3, pp. 44,55].

In continued recognition of the joining of publishing with electronic compa-
nies, Pergamon acquired and began to mechanize the International Abstracts of
Biological Sciences (IABS), continuing now as Current Awareness in Biological
Sciences (CABS). IABS at that time was being designed to compete with Biological
Abstracts (BIOSIS).

With the experience of integrated use of the new technologies and the indus-
try acquisitions that Maxwell was making, Pergamon launched the first of its many
major encyclopedic works in an electronic format. The International Encyclopedia
of Education, which received the Dartmouth Award by the American Library
Association, was announced in 1980 and completed in 1985 with 1,448 articles, five
million words from over 1,300 contributors, printed in hard copy as well as com-
pact disc (CD-ROM). Once such a work had been compiled, spin-off projects and
updates became a regular staple of the company.

Continuing to seek new and faster ways to publish, in 1989 another experi-
ment was begun with the creation of a new camera-ready journal, Cancer
Communication. This publication was designed to receive all papers electronical-
ly. They were then sent to two or more reviewers either electronically or via fax. All
fifty of the reviewers were given faxes and were paid a fee for two-day turnaround.
The goal was to publish papers received through review to publication within six
weeks instead of the traditional six months. The experiment as a prototype was suc-
cessful but was cost prohibitive. But what it did accomplish was to establish a link
to the company’s database operation of Pergamon Orbit Infoline, which would
begin to receive documents on a faster turnaround time. The journal is now in its
twelfth volume with its new title Oncology Research. An International Journal.

It has often been stated that individual readership of a journal is limited. In
order to create additional reasons for journal issues to be reviewed, Maxwell agreed
to adding new and timely information within the refereed journal. Journal editors
were polled and software review editors were appointed. This was a time when soft-
ware was being developed in laboratories around the world and had no outlet for
bringing the developed software to the attention of others working in similar fields.
In-house support staff was established to locate and handle the software submitted,
to find reviewers, and to determine in which publication the submitted reviews
should appear.
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A further enhancement was added to Pergamon journals by using the services
of Pergamon Orbit Infoline’s worldwide patent database. The editors were asked to
select a profile of their readers’ interest and for each issue a series of new patents
that fit their contributors’ profile would be generated. This new patent service not
only generated more readership for the journals, it also generated requests for the
company’s database services.

With the rapid expansion of computers as a source of manuscript preparation,
Maxwell agreed to the development of a software program to assist contributors
with manuscript preparation. In 1986, Manuscript Manager was announced to deal
with American Psychological Association (APA) and Council of Biology Editors
(CBE) styles. Both associations endorsed the software program and promoted it to
their members. Thousands of copies were sold. Development was discontinued
when management was turned over to Macmillan after the remainder of Pergamon
that was not sold to Elsevier was merged into their management structure in 1991.

Maxwell moved Pergamon Press to further profitability by first recognizing
that with strong manuscript flow it was best to establish a clear term for subscrip-
tions. In 1960 he established the calendar year as a subscription base. The sub-
scription would be based on the volume announced for that year. Doing this also
created an opportunity to announce new volumes within the same year; through
this method the company was able to invoice its customers twice or three times
within in one year. Other publishers soon picked up this creative billing cycle.

Because Pergamon was primarily a UK-based company, invoices were origi-
nally generated in British pound. As the pound began to decline as one of the pri-
mary currencies, Maxwell changed billing to other currencies. Invoices were issued
for the United States and the Western Hemisphere in dollars, for Japan in yen, and
for Europe and the rest of the world in Deutsch mark. By this simple move, with
production being paid for in pounds and income arriving in stronger currencies,
the company’s profits increased substantially. What was of particular interest in the
rate adjustments by currency was that the United States market was paying rates
20% below the rest of the world. This policy had to be modified later when the
German Library Association filed a complaint to the European Commission [8,
p. 20].

Maxwell’s involvement in the daily operation of the company, especially in
the early days, was legendary. He began his day with a review of the daily mail.
“The mailroom is the heart of the business”, was a favorite Maxwell axiom. When
he was at the office in Oxford or New York he would be in the mailroom before
staff arrived and would affix notes or call personnel to the mailroom to ask for
explanations on a particular complaint. Each department head was expected to
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respond as to how an order or request was handled. Each of his officers was
required to be in the mailroom daily to review the mail. He would regularly review
and revise company form letters. His hands-on approach was often more than dis-
concerting to his staff, but it forced them to focus and not become complacent
about their jobs.

He approved all promotion pieces and coined an acronym on which all pro-
motion should be based. This acronym is still widely used throughout the indus-
try by former Pergamon employees: KAMP-BC [Know (your product). Audience
(who will buy the product?) Media (how do you reach your audience?) Promise
(every promotion must have a built-in promise) Benefit (it’s not enough to
promise) Clarity (assume your audience knows nothing)].

No matter where Maxwell was in the world, if you required an answer a call
could be made and he would give you a yes or no immediately; there was no delay
in making decisions and in making an immediate commitment within or outside
of the company.

As one of his many endeavors, Maxwell won a seat in Parliament in 1964 [1,
p. 221]. Although he accomplished a great deal during his six-year term, I think the
following quote from a report he prepared best exemplifies his visionary approach
to science. The report was prepared on Science, Government and Industry, in
which he concluded:

Government and science are now completely joined together in an indispensable part-

nership. Government is dependent on science as an essential resource for national secu-

rity and welfare while science cannot flourish without government support.

With this statement he helped to establish that governments everywhere must
offer more support and funds to universities and industry to expand research for
the national good.

During Maxwell’s time in Parliament his daily involvement with Pergamon
became less of a factor. He had created the momentum and honed the working
ethic, and the company continued to grow. Still any one of his staff could give
details of his arriving in the office, gathering up staff in the mail room, rewriting
form letters, and immediately involving himself in some ongoing negotiation, for
which in most cases he had given prior approval. Sometimes there were also mass
and individual firings during these sessions.

This style of jumping in and out of the daily business calls to mind one rep-
resentative negotiation in which Maxwell and I became involved. When he found
out that I was going to have a meeting with the Franklin Institute Board on renew-
al of their journal contract, he pointed out that many members of the Board were
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leading scientists. In order to make his point he rattled off what he had accom-
plished for some of these scientists: Proceeding (AGARD) Aeronautical Research
development, First and Second Conference on Peaceful Use of Atomic Energy;
Annals of the International Geophysical Year, etc. He then said, “These boys are
too big for you to handle but come along and learn something”.

At the meeting he quickly reviewed our own proposed terms, which he imme-
diately dismissed. After a long reminiscing session, Bob proceeded to give away the
proverbial store, agreeing to everything that the board put on the table. This was
not uncommon when Maxwell dealt with editors of the journals; he was not as gen-
erous when dealing with the less profitable book editors. As we left the meeting, I
remember him putting his arm around my shoulder and saying, “I hope your were
paying attention and learned something in there”. I said, “Yes! If I had negotiated
a contract like that I would be fired”. He slapped me on the back and said, “Right,
now you put it right.” This was so typical of his style. It was fortunate for him that
the long-term members of his staff were able to “put things right”. We were, after
all, largely responsible for the profitability of the company.

The research community has in many ways shown its appreciation and recog-
nition for Maxwell’s efforts. His contributions to international science have been
recognized with many awards and degrees from industry and academia. He
received Honorary D.Sc. from Moscow University, and from Polytechnic Institute,
New York, and was named a Kennedy fellow at Harvard. In 1987 he became a
member of the United States Information Agency’s International Council, advising
the President, the Secretary of State, and the National Security Council on percep-
tions of the United States abroad. He received the Duke of Edinburgh’s 1983 prize
for the best nonfiction work in the English language Seaspeak. This project was
fully funded by Maxwell. In order to assure its success, he waived all copyright for
its use worldwide [3, p. 239]. “The contribution made by Robert Maxwell to
marine communications, and thereby to safety at sea, has been immense. It is high-
ly probable that this contribution could not have come from any other source.” A
particular honor was bestowed on Robert Maxwell when they chose to use his pro-
file on the cover of Current Argument on Early Man, which was part of the series of
books published on behalf of the Swedish Academy of Science’s Nobel Symposium
Science, Technology and Society in the time of Alfred Nobel.

With the sale of Pergamon Press in 1991, Maxwell had disposed of his crown
jewels. It was at a time when many companies were suffering from the long reces-
sion. Maxwell had overextended himself by massive, and sometimes ill-advised pur-
chases (such as Macmillan, Inc.), and the most valued piece of his empire was
Pergamon Press. I recall that after the sale I was asked to travel along with his
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daughter, Ghislaine, to introduce the editors to Elsevier’s new team in meetings
across the United States. The purpose was to assure that the sale would not affect
their editorships. At that time Maxwell had bought and become the publisher of
the Daily News in New York City. It was during his reorganization of the News that
I spent time with him calling Pergamon editors. He wanted to stay in touch and
also to advise editors about the electronic rights that he was involved in and how
he would work with them during the transition. He didn’t want to let go. This was
a trying time for him and it seemed to me that there was more to this sale than just
the money. In my opinion this sale was more to protect his legacy because there
were other assets that could have been sold. I have come to this conclusion based
on numerous conversations with him, in which he said, “When I go to my maker
or baker there will be nothing left,” and “My children will not receive a penny from
my life’s work”. Both of these statements did come true. Decades earlier, during the
five-year Leasco matter I had traveled heavily with Bob to line up support, and this
reminded me of much the same plight.

In November 1991 Maxwell was found drowned off his private yacht, The
Lady Ghislaine. There will probably never be an answer to what occurred. It was
Maxwell’s request to his family that he be buried in Israel, and this was accom-
plished [4, pp. 1–7]. There has been much discussion on how or why Maxwell
received a national burial in Israel. A eulogy was offered by the President of Israel
and prayers offered by Chaim Herzog, Chief Rabbi of Haifa, by many other dig-
nitaries, and also by his son Philip [4, pp. 34–37]. In addition to being born a Jew,
his involvement in the 1948 Israeli war for independence was little known and
never discussed [6, pp. 197–218]. One had to be at the funeral to fully appreciate
the words that were spoken in recognition of his life.

During Robert Maxwell’s tenure as founder and publisher of Pergamon Press
he was instrumental in publishing over 7,000 monographs and reference works and
in launching some 700 journals, 418 of which continue to be published with the
imprint of Pergamon Press within the Elsevier publishing group [9, pp. 139–140].

I believe that of all the tributes that Bob Maxwell has received, this quote
from Arnold Field best captures how Maxwell would have liked to be remembered.

I do believe, however, that he possessed a genuine desire to publish works on scientific

and professional subjects which I am certain would otherwise remain just dusty manu-

scripts. Selective he must be, astute to the market potential he must be, but those of us

who have had the privilege of being published, are grateful for the fact that he also pre-

pared to place on record for public knowledge and present and future research, books on

subjects which would otherwise remain within the domain of restricted groups. [3,

p.104]
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Chapter 8

Learned Societies Adapt to
New Publishing Realities

A Review of the Role Played by U.S. Societies

Robert H. Marks
Publishing Consultant, USA

The dramatic development of radar and the atomic bomb during World War
II was the direct result of a massive basic and applied research effort by the scien-
tific and engineering community. This set the stage for future substantial increases
in financial support of research programs by industry and the U.S. government.

Scientists and scientific societies have always recognized the prime impor-
tance of publishing the results of scientific research. The basic principle is that
research is not complete until the results are peer-reviewed and published. Each
research project builds on the published results in the archive. This also avoids the
delays and added expense of “reinventing the wheel”.

However, learned societies have always been concerned about the cost of pub-
lishing a large and growing amount of research results for a relatively small audi-
ence in each of the scientific disciplines. The proposed solution to this problem was
the invention and introduction of the publication charge system. In essence, this
system called for the payment of a publication charge by the organization con-
ducting the research. This payment, on behalf of the author, was designed to cover
the cost of the producing the first copy of each article. It was charged as a set
amount per page for a given journal and varied with the length of each article. This
payment covered the cost of editorial management (including peer-review), edito-
rial mechanics (including copy editing) and composition of text, illustrations and
tables. The remaining cost of printing, paper and distribution would come from
individuals and libraries who subscribe to each journal. The publication charge rate
was only $2.00 a page when the plan was first introduced in 1930 by the American
Physical Society. In later years many of these rates reached levels well in excess of
$100 per page.

Increased funding of research and development led to the graduation and
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employment of increasing numbers of Ph.D. scientists who then joined scientific
societies operating in their chosen fields of research. It also resulted in the forma-
tion of many new societies covering specialized areas that were not adequately cov-
ered by the established learned societies. These developments produced a tremen-
dous increase in the size and scope of all society programs including employment
services, scientific meetings and conferences, publishing research journals, maga-
zines and books and even providing information about the benefits of research to
the general public.

All of these developments posed a wide variety of challenges for society pub-
lishing programs. Society members expected prompt publication of their papers,
low subscription rates, wide circulation of the research results and low cost mem-
bership dues.

Exponential growth in the number of submitted research papers led to long
publication delays. In addition, income from publication charges and subscriptions
failed to keep pace with rapidly escalating publication costs. Subsequent increases
in the level of publication charges persuaded many authors to publish with com-
mercial publishers who did not levy page charges. Even though publication charges
were paid by the authors organization, the expense was normally charged to the
authors research budget. Without this expense the author had funds for other
research purposes. However, without page charge income the subscription prices
for commercial journals had to be much higher than society journals with page
charge support. This increased each organization’s expense for library subscriptions.
With decreased levels of page charge income support, society subscription rates also
had to increase. All of these increases led to regular annual declines in the number
of journal subscriptions bought by libraries.

During this period most society publication programs were running at sub-
stantial losses. The shortfall in income had to be made up by increasing member-
ship dues and attendance fees for society conferences and meetings. In the early
1970’s some societies recognized that they needed professional management for
their publishing programs to take full advantage of new technology, streamline
their operation and regularly produce a substantial net income. It was recognized
that additional income was needed to carry out the long term goals of the society
without substantially increasing membership dues. At this point in time most soci-
ety publishing programs were managed by scientists who were very familiar with
the scientific content, and at the same time handicapped by their limited publish-
ing experience and expertise.

At the American Institute of Physics, with new publishing management in
place, the first challenge was to reduce publication time by streamlining the pro-
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duction process and increasing the page budget so that accepted papers would not
be delayed because of page budget limitations. There was a substantial saving in
time and cost by eliminating the author galley step. Each author only received page
proofs of the complete article with all illustrations and tables in place. Authors that
had the habit of rewriting their papers when they received galleys were quick to see
that they should only change errors of fact and interpretation. This change dra-
matically reduced production time as well as the composition cost incurred for
authors alterations.

The most expensive step in production was monotype composition. The
monotype process was required to accommodate type setting the wide range of spe-
cial characters needed for scientific text and to compose complex mathematical
equations. Composition cost during this time period was in the range of $45 to $50

per page.
To decrease cost and shorten production time, Physical Review Letters, pub-

lished weekly, pioneered the use of electric typewriters for in-house composition. A
set of some 200 special typewriter keys, for individual manual insertion in the type-
writer, made it possible to compose unjustified scientific text containing special
characters and complex mathematical equations. The typewriters were operated by
typists with no special composition skills compared to the highly skilled monotype
operators at printing plants. The cost of typewriter composition was about $18 per
page including authors alterations.

Typewriter composition was rapidly introduced on practically all of the
physics journals published by the American Institute of Physics. A fan mechanism
developed for the electric typewriter contained practically all the special character
keys needed for composition. This device increased the output efficiency of each
typist. They also became very adept at composing complex mathematics with the
special keys and adroit use of the typewriter roller to accurately position the vari-
ous component parts of each mathematical equation.

The next improvement was the introduction of computer photocomposition
for the “heads” and “tails” of articles using Datapoint terminals. Each article head-
ing contained bibliographic information including title, abstract, authors and
indexing and classification terms. The tails included complete references to articles
cited. This computer software was still unable to compose the complete scientific
text and mathematics so typewriter composition continued to be used for the main
text of each paper. The computer tape from the heads and tails system efficiently
produced annual subject and author indexes for each journal. It also provided
income from the sale of this information to secondary service publishers as input
for their abstract journals and bibliographic data bases.
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Computerized photocomposition of the main text became a reality with the
introduction of the Atex system at the American Institute of Physics in the early
1980’s. The electric typewriter and Datapoint terminals were replaced by comput-
er keyboards and video screens that quickly and accurately composed complex sci-
entific text and built up mathematics. In addition, the appearance of each page dra-
matically improved and the information content of each page increased.

The next advance came from Kurzweil equipment that scanned each author
manuscript and sent the captured keystrokes directly to the Atex system. This
reduced keyboarding time and expense. All keyboard operators had to do was cor-
rect any scanning errors and add mathematics at appropriate locations. One major
drawback of the Atex system was its inability to compose complete pages with illus-
trations in place. It produced galleys which had to be manually pasted up into com-
plete pages for plate making and printing.

The Xyvision composition system, currently used by both the American
Institute of Physics and the American Chemical Society, produces complete digi-
tized pages with illustrations and tables in position, for mounting on the internet
and production of the printed publication. In addition, digitized text from the
author can be input directly into the computer system, copy edited on line, and
then sent directly into the Xyvision system. This development speeds up produc-
tion and greatly reduces costs.

The 1990’s have been characterized by learned societies growing use of strate-
gic planning with the primary goal of developing successful publishing programs
that produce a net income to help support overall society activities. Another impor-
tant goal is achieving a completely digitized publishing program to meet the
demands of members for fast, low-cost, world-wide access to scientific information
on the internet.

Publication time and cost has been further reduced by efficient computerized
editorial management systems for manuscript receipt, peer review and acceptance.
Improved communication between authors, editors and editorial staff is a time sav-
ing byproduct benefit of these new systems.

Secondary service data base products are almost completely electronic
although there are still some die-hard paper subscribers. Many data base producers
are using direct computer tape input from primary publishers. Electronic full text
of more and more journals is available on the internet with links to abstract data
bases and the full text of other computerized journals. Simplified, easy to learn
interfaces are being developed so that individual scientists can directly access data
bases and the full text of electronic journals without using an expert intermediary.

All societies are now facing up to the challenge of setting realistic value based
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prices for magazines, journals and books. Scientific journal publication charges and
subscription prices have traditionally been set to support publication of the com-
plete peer-reviewed archive. The subscription system allocates the considerable cost
of publishing the complete archive among all subscribers to the journal. The sale
of individual articles that happen to be of current interest to scientists and other
users will not provide the income needed to replace the current subscription sys-
tem. In fact, it will lead to much higher subscription prices for the others who con-
tinue to subscribe. The single article sales approach also doesn’t recognize the value
received when a search of the complete archive does not locate any published
research in the area of interest.

The successful research journal is one that attracts papers from the best
authors and quickly publishes all submitted articles that pass the test of peer-review
and belong in the editorial scope of the journal. Scientific papers and articles are
not and should not be evaluated and accepted for publication on the basis of their
potential single article sales or readership. This approach stands in sharp contrast
to book publishing where editors do not publish all peer-reviewed, high- quality
science submitted. In addition to scientific quality books are evaluated on their
potential sales to individuals, libraries and educational institutions. The same phi-
losophy applies to magazine publishing.

Currently, with some exceptions, there is greatly reduced reliance on publica-
tion charge income. Page charges have either been greatly reduced or eliminated for
most existing and new journals. Additional income is needed to keep abreast of
new technology and cover the growth of traditional and other rapidly expanding
niche areas of science in existing and new publications. Today’s competitive climate
also calls for substantial financial resources to support comprehensive marketing
and promotion programs for existing journals and for the introduction of an
increasing variety of new niche publications.
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Chapter 9

German Post-WWII Developments and
Changes in the Language of Science

Ekkehard Hundt
Akademische Verlagsgesellschaft Aka, Berlin, Germany

After the Second World War German universities and scientific research
recovered only very slowly. In West Germany, many scientists left for the USA and
other Western countries. A prominent example of this “brain drain” is the physi-
cist Rudolf Mößbauer. He discovered a special interaction of gamma rays with
atomic nuclei (“Mößbauer-Effekt”) in 1957 in München. In 1961 he received the
Nobel Price for his discovery, but in the same year he started to work in the
California Institute of Technology in Pasadena. When he returned to München in
1964 he insisted that the Physics Faculty had to be reorganised. As a by-product of
this reorganisation, the physics section of the Technical University of München in
Garching was renamed into “Physik Department” (explicitly with the English word
“department”, and not with its German equivalent “Abteilung”). Even now, in
2000, there is still a debate whether this is an acceptable name for a German insti-
tution.

Corresponding to the slow recovery of universities, scientific publishing start-
ed from a very low level. The division into two German states was an additional
handicap for the development of the publishing industry. Many traditional pub-
lishing houses had independent east and west German successors who could not
contact each other for political reasons. Many owners of publishing houses in East
Germany (many of them in Leipzig) had been dispossessed, and some of the com-
panies were continued as VEB (“Volkseigener Betrieb”), while the owners re-estab-
lished their companies in West Germany. In a table of publishing companies from
1960 the following “dual” companies are listed [1]:

Johann Ambrosius Barth München 1949 Leipzig 1780 Medicine, Sciences

Bibliographisches Institut AG Mannheim 1953 Leipzig 1874 Dictionaries

Breitkopf & Härtel Wiesbaden 1947 Leipzig 1719 Music

F.A. Brockhaus Wiesbaden 1945 Leipzig 1817 Dictionaries
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Gustav Fischer Verlag KG Stuttgart 1948 Jena 1878 Medicine, Sciences

Otto Harrassowitz Wiesbaden 1947 Leipzig 1872 Orientalistics, Literature

S. Hirzel Verlag KG Stuttgart 1947 Leipzig 1853 Medicine, Sciences

Insel-Verlag Anton Kippenberg Wiesbaden 1945 Leipzig 1899 Literature

Max Niemeyer Verlag Tübingen 1950 Halle 1870 Germanistics, Philosophy

Julius Perthes Darmstadt Gotha 1785 Geography

C.F. Peters Frankfurt/M 1950 Leipzig 1800 Music

Philipp Reclam jun. Stuttgart 1947 Leipzig 1828 Literature

Dr. Dietrich Steinkopff Frankfurt/M 1948 Dresden 1908 Medicine

B.G. Teubner Verlagsges. mbH Stuttgart 1953 Leipzig 1811 Mathematics, Sciences

Georg Thieme Verlag Stuttgart 1946 Leipzig 1886 Medicine

(This list is not comprehensive; I know of at least one pair of companies that is missing:

Akademische Verlagsgesellschaft Geest & Portig KG, Leipzig, and Akademische Verlags-

gesellschaft, Frankfurt/Main.)

In both parts of Germany, academic publishing started with university text-
books in German, mainly new editions of pre-war books. The East German pub-
lishers flourished with translations of Russian books (that were heavily subsidised).
One famous example is the Lehrbuch der Theoretischen Physik in 7 volumes by L.D.
Landau and E.M. Lifschitz, published in German by Akademie-Verlag, Berlin
1966. In West Germany, translations from English textbooks were also done, but
on a much smaller scale. Most traditional academic publishers kept to developing
German language textbooks by German authors. Only one publisher (Springer
Verlag) started early with English language journals and books, and founded an
affiliate in New York 1964. The aim was not only to distribute English language
books and journals published in Germany but also the development of a genuine
international product by American and international authors.

Though the university textbooks were written in German, the research level
literature (journals, conference proceedings, monographs) was mainly in English.
So even long before the introduction of the “Impact Factors” (which are heavily
biased in favour of American journals) German researchers tended to publish their
results in the English language, and they had to rely on Springer or foreign pub-
lishers. So in 1972 it was natural that I published my own thesis in English, and the
obvious medium was the Springer journal Astronomy and Astrophysics. That journal
was founded in 1969, as a merger of five national journals (Annales d’Astrophysique,
Bulletin of the Astronomical Institutes of the Netherlands, Bulletin Astronomique,
Journal des Observateurs, Zeitschrift für Astrophysik). This merger ended the strange
situation that a journal with the German title Zeitschrift für Astrophysik contained
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nearly 100% English language articles.
Late in the Sixties it had become obvious that scientific education and

research in Western Germany were behind, and the turbulent upheaval associated
with the “68 generation” coincided with demonstrations against the “Bildungs-
katastrophe”. (I don’t know whether this was just a coincidence or whether these
two developments were factually inter-related. If I remember correctly, the impres-
sion that academia was neglected by politics was at least one of the components of
the severe frustration that discharged at that time.) In order to end this “Bildungs-
katastrophe”, many new universities were founded (24 new universities, and 12 spe-
cial high schools on top of 29 existing universities). The number of students rose
dramatically within a few years, and also the percentage of school graduates with
“Abitur” (qualification for studying) within the corresponding age group, as the fol-
lowing table shows [2].

Students Qualified

beginners total for studying (%)

1960 79,400 291,000 5.5

1965 65,700 384,000 7.5

1970 125,700 510,000 10.8

1975 166,600 840,000 20.1

1980 174,000 978,000 22.8

When I started in the publishing business in 1973, I had expected that the
market for university textbooks would increase dramatically along with student
numbers. But the contrary was the case: the sales figures of academic books had
shown a marked drop in 1968.

I had left university and started in the publishing business in 1973. The com-
pany was “Bibliographisches Institut” which published mainly dictionaries, refer-
ence books, atlases, and had just started a big encyclopedia. Only a small fraction
of the company’s resources was devoted to academic books: the BI-
Hochschultaschenbücher (university pocketbooks). First experiences with small, low-
cost academic books had been made before the war with Meyers kleine Handbücher,
and the new series had been started in 1958 with Werner Heisenberg’s Physikalische
Prinzipien der Quantentheorie. The series continued with small reference books,
and “additional reading”, but also included an increasing number of compact intro-
ductory texts. The usage of these books spread rapidly among students and thus
attracted more and more authors. The sales figures rose correspondingly. This very
agreeable development slowed down around 1968/69, and only in 1972 was the sit-

German Post-WWII Developments and Changes in the Language of Science

99



uation obvious, and the section devoted to academic publishing was restructured
subsequently (and I was then hired to help in this restructuring process).

What were the reasons for the adverse development of sales figures despite
growing student numbers? Fortunately there is a written account which speculates
on some of the reasons in the relevant chapter of the commemorative publication
for the 150 years anniversary of “Bibliographisches Institut” in 1976 [3]. Apart from
a few wrong assumptions, this analysis reflects some general aspects of academia
and publishing in these critical years: One of the internal mistakes was that too
many books had been included with a limited market that did not fit into a pock-
etbook series — it is never easy to reject an important author. But at the same time,
due to reformed teaching models, more and more lecturers chose to (or were forced
to) distribute their lecture notes free of charge to the students. At the same time,
free photocopying in university libraries propagated. As authors made a point of
low selling prices, several publishers started paperback series (Heidelberger Taschen-
bücher by Springer, Teubner Studientexte, a joint venture of Vieweg with rororo
Pocketbooks). So the sales potential for textbooks in the already limited German
language market diminished rapidly. Falling print runs imply rising unit costs, and,
to absorb these, cheaper typesetting methods were used. BI-Hochschultaschenbücher
moved from proper Monotype typesetting to the IBM Composer, and later to just
reproducing the authors’ typewritten pages (with handwritten Greek letters and
mathematical symbols). This production development again reinforced the impres-
sion that there is no big difference between a proper book and your professor’s
(free) lecture notes.

Looking back now, more than 25 years later, I believe the increase in student
numbers itself had an influence on the book market. My hypothesis: Before the
rapid increase in numbers, most students had an academic interest in their field of
study in Humboldt’s sense, and tried to read about many different aspects of certain
ideas and results in order to get a deeper understanding. Many of the “new” students
were attracted by improved career chances and saw their studies as a professional
training. They would strictly adhere to their own professor’s lecture notes in order
to pass their examination, and would avoid being distracted and losing time by wor-
rying about different aspects of their subject. I think this new situation — when
learning focuses on grades with minimal effort rather than on the acquisition of
knowledge — is an additional explanation for the fact that the use of literature did
not grow with the number of students. But I think there will always remain a small
but constant “hard core” of students with a deeper interest in their subject.

In 1972, as a response to the mentioned difficulties, BI-Wissenschaftsverlag
was founded, the new university branch of Bibliographisches Institut that was no
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longer dependent on pocketbooks. To become a full scale academic publisher, one
of our next steps was to publish in English. We were not alone with this decision;
around the same time many traditional German publishers started to publish high-
er level books in English that would previously have been published in German.
This decision was obviously based on the assumption that this step would increase
the potential market while more or less maintaining the previous local market, at
least a major proportion of it. A 1975 survey [4] among German academics, stu-
dents, and business executives confirms: English language academic literature is
accepted by 60% of researchers, 54% of students (and only 23% of business execu-
tives); among academics, acceptance is highest in the arts (58%), lowest in medi-
cine (40%), and has a medium value in economy and sociology (38%) and sciences
(47%). Many readers prefer German translations but 22% of researchers, 20% of
students, and 29% of executives would read the English original even if the
German translation is available; among academics, the proportion is again highest
in the arts (32%), and lowest in medicine (9%). To add some personal recollections
to these statistics: I remember that even as early as 1965 our mathematics professor
had based his lecture on an English text (Ahlfors, Complex Analysis, McGraw Hill
International Student Edition), mentioning that we would have to learn and read
English in any case during our further studies. In 1969 we had enjoyed reading the
English original of The Feynman Lectures on Physics (Addison-Wesley), and in my
subsidiary subject, Watson’s Molecular Biology of the Gene (Benjamin) was indis-
pensable.

Around 1984, our company moved into English language publishing; as first
steps we started a new international journal (Expositiones Mathematicae), published
English or mixed language conference volumes, and included English language
articles in our Jahrbuch Überblicke Mathematik (and gave it the English subtitle
Mathematical Surveys). Only then did we discover the obvious fact that the English
language is a necessary but not a sufficient condition to sell books internationally.
In order to obtain some knowledge and assistance in marketing books worldwide,
we joined the “International Group of Scientific, Technical & Medical Publishers”
(STM). We were not alone; the stm information booklet lists quite a few publishing
houses from the German speaking countries (German or Swiss subsidiaries of inter-
national groups are not included). Springer Verlag is one of the founding members
(not surprisingly), and many companies joined in 1969–1970, immediately after the
founding of the group, then there was a second accumulation in 1977–1983; (a tab-
ular overview is shown on the next page).

Various attempts to start individual international book marketing culminat-
ed in the early eighties in the idea of a joint effort. The Boston affiliate of Birk-
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häuser Verlag (in person of Alice and Klaus Peters) offered German publishers help
in entering the American market. This offer included joint distribution and mar-
keting, advice for adjusting the advertising material, but also for re-designing the
books themselves (and even for re-orienting the publishing strategy). Parallel to this
support of stm publishing, they founded Suhrkamp/Insel USA, and started pub-
lishing translations of important German works. Goethe and the collected poems
of Heinrich Heine are but two examples. We learnt much from this cooperation,
and — with hindsight — it might have developed into a successful German book
marketing institution. But unfortunately, this ended in the mid-eighties, when
Birkhäuser Verlag, including its Boston subsidiary, was bought by Springer Verlag.
So a number of German stm publishing houses lost their guidance in America. The
only comfort in this situation was that at least Alice and Klaus Peters did not have
a big problem; they received an immediate offer from William Jovanovich to build
a new office in Cambridge (MA) to handle the program in the mathematical sciences
for Academic Press, and to publish trade books within Harcourt Brace Jovanovich.
Today, they have their own independent publishing house (AK Peters, Ltd.).

German, Austrian and Swiss Members of the STM Group (1986)

and their first year of membership

Verlagsgruppe Bertelsmann (on behalf of Vieweg) 1970

Bibliographisches Institut 1977

Birkhäuser Verlag 1969

Gustav Fischer Verlag 1978

Walter de Gruyter & Co 1969

Carl Hanser Verlag 1974

Otto Harrassowitz 1984

Hans Huber Verlag 1969

R. Oldenbourg Verlag 1969

Paul Parey 1973

K.G. Saur Verlag 1983

F.K. Schattauer Verlag 1970

Schwabe & Co 1977

J. Schweitzer Verlag 1985

Springer Verlag 1968

B.G. Teubner 1977

Georg Thieme Verlag 1969

Urban & Schwarzenberg 1969

VDI-Verlag 1977
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So in the end, Springer Verlag remained the first and only German scientific
publishing house which moved successfully into international English language
publishing. In the late eighties the attempts of German publishers to become inter-
national had stopped. In a reversal of that trend, international publishers started to
establish their own subsidiaries in Germany and/or acquired German publishing
houses on a larger scale. I thank Rolf Pakendorf (Pearson Education, München) for
the following account of this movement from the view of an insider:

As prosperity increased in Germany after the War and after the reforms of the sixties in

the university sector student numbers increased dramatically — instead of 10% of all

children born in a particular year enrolling in university, the number rose to 25% by the

late seventies. The approximately 1 million German students suddenly constituted an

attractive market for US textbook publishers. The first to follow the siren song of large

enrolments was McGraw-Hill Book Co.

McGraw-Hill, at that time the largest and most international of textbook publishers,

started a distribution company in Düsseldorf in 1974. Jolanda von Hagen, who started

and ran Springer’s New York office took over the management of McGraw-Hill’s

German operation in 1976. She initiated a German publishing programme at the college

level which was expanded in the eighties to cover the professional market in the fields of

computer science and business and marketing. In the late eighties McGraw-Hill

branched out into medical publishing with the translation of Harrison’s Principles of

Internal Medicine. The fact that a major US house was on their doorstep encouraged a

number of German academics to offer their (English) monographs to McGraw-Hill,

thus exacerbating the dire situation of German STM publishers.

McGraw-Hill was followed by Addison-Wesley in 1984. Addison-Wesley Germany was

conceived of as a publishing operation. The company concentrated on publishing books

in computer science for professionals and was so successful they soon ventured into a

fully fledged university textbook publishing programme (which they abandoned after a

few years, because of the difficulty of the marketplace). The textbook publishing activi-

ties led to funneling of (English) monographs to the Addison-Wesley offices in the UK

and the US.

Basil Blackwell established a German subsidiary in the late eighties. Blackwell Germany

acquired McGraw-Hill’s German medical list when the latter company abandoned its

German operation in the early nineties. Blackwell’s German subsidiary concentrates on

publishing STM books in German, but obviously English monographs are referred to

Oxford.

There are more examples for the establishment of international publishers in
Germany. Just to mention a few: as early as 1966 Pergamon Press acquired Vieweg
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Verlag in Braunschweig (which became part of the Bertelsmann group in 1974 and
moved to Wiesbaden), and in 1996 the Japanese publisher Ohmsha and the Dutch
publisher IOS Press re-established Akademische Verlagsgesellschaft in Berlin.

But most such moves cannot be described in few words. To give an example
of the more complicated nature: In 1992 the Thomson group established itself in
Germany, and founded the subsidiary ITP (International Thomson Publishing) in
Bonn which was originally intended to publish textbooks but later moved into
computer applications. In 1993 Thomson acquired the medical book program from
VCH, Weinheim, and incorporated it into Chapman & Hall. Later VCH became part
of John Wiley. In 1998 Thomson disengaged from the German market, and sold
ITP to Verlag Moderne Industrie (who made it MITP), the German part of Chapman
& Hall was sold to Thieme, and the international parts of the Science publishing
to Wolters Kluwer. In 2000 Thomson reengaged in Germany by buying K.G. Saur
Verlag from Reed Elsevier, and incorporated Saur into its Gale Group. This is an
indication of the accelerating merger, acquisition and reorganisation process which
is typical for international businesses, and which eventually had its impact on aca-
demic publishing in Germany. In this context the two major German publishing
groups with relation to academic publishing should be mentioned: Holtzbrink and
Bertelsmann.

Here I have to thank Andreas Deutsch from Spektrum Akademischer Verlag
for his valuable material that was the basis of the following paragraphs. This is not
only an account of the Holtzbrinck story but also gives an excellent view of the
development of academic publishing in the 1990’s.

In the academic and stm field the Holtzbrinck group comprises Spektrum Akademischer

Verlag, Gustav Fischer Verlag, Urban und Schwarzenberg, Schaeffer-Poeschel, Metzler,

Handelsblatt and shares of VDI Verlag. The academic aspect of the Holtzbrinck story

begins in 1978, when the journal Scientific American founded its German daughter jour-

nal Spektrum der Wissenschaft, at the suggestion of Prof. Helmut Grünewald of VCH,

Weinheim. The German journal started as a joint venture of Scientific American and

VCH, and the first issues were published 1978 in Weinheim, in 1980 the journal became

a 100% daughter of Scientific American, and moved to Heidelberg. In the first years the

German journal was more or less a one-to-one translation of Scientific American, but

from 1983 it was also used by German scientists for their own articles and short contri-

butions. Meanwhile, Spektrum der Wissenschaft had started to publish books, begin-

ning with collections of articles from the journal in the series Verständliche Wissenschaft,

and since 1982 a new book series, lavishly made-up, about different scientific subjects

independent of the journal articles. According to their high academic value, under-

standable writing, and high quality make-up, the books had printruns that were unusu-
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ally high in relation to usual academic publications. In 1986 the whole company

Scientific American with all its American and international daughter companies (includ-

ing W.H. Freeman, Scientific American Medicine, and the Heidelberg daughter) was

acquired by the publishing group Georg von Holtzbrinck in Stuttgart.

In 1991 the book publishing was separated from the journal, and Spektrum Akademischer

Verlag was founded with the intention to start a full scientific publishing program. An

English language book program was started, together with Freeman in Oxford. But the

planned strategic cooperation with Freeman failed after some time due to a re-orienta-

tion of Freeman towards pure College publishing. Since an international distribution

was missing, even after the acquisition of Macmillan (and Nature) the publishing house

had to concentrate on the German language. Meanwhile, after internal growth, but also

due to the take-over of BI-Wissenschaftsverlag and the biology program of Gustav

Fischer, Spektrum is the market leader in the German scientific textbook market, above

Springer. As a second pillar, besides the textbooks, a series of scientific dictionaries and

reference books was established. The publisher included electronic media at an early

stage so that most of the program is available in digital form. In spite of all this effort it

is nearly impossible to continue a German language program on a library level, because

of the restriction to the German language market. The publisher continues his — small

but successful — scientific non-fiction program, in continuation of the early tradition

of Spektrum der Wissenschaft.

Gustav Fischer Verlag was acquired by the Holtzbrinck group in 1991, to strengthen the

stm-field that was until then covered by Metzler, Schäffer-Poeschel, and Spektrum. The

biological titles of Gustav Fischer were taken over by Spektrum, and the medical field of

Gustav Fischer was stengthenend by the subsequent merger with Urban &

Schwarzenberg. Metzler concentrated on the humane disciplines with textbooks and ref-

erence books in the same way as Spektrum did in the sciences. Schaeffer-Poeschel was

originally seen as one of the professional publishers, together with Spektrum and

Metzler, but later it was integrated within Handelsblatt. Holtzbrinck’s share in VDI-

Verlag is also related to Handelsblatt, and the book program was sold to Springer.

In general, all these measures of concentration and consolidation were undertaken in

view of a massive drop in student numbers in the natural sciences. The beginners in

Chemistry dropped by 65% from 1991 to 1995, in other scientific fields the decrease was

around 30%. A similar development took place in Medicine and Engineering. In view

of this sharp drop in student numbers the present lack of technical specialists in many

fields (“Bildungslücke”) does not come as a surprise for those who had watched the 1995

development carefully. Parallel to the drop of student numbers the library budgets were

cut drastically. All this caused a crisis atmosphere that also had an effect in private pur-
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chasing of academic books. Publishers had to concentrate on their core fields, and the

costly development of new key titles or entering new fields of business was impossible

for most publishers, not only the small ones. Final result was a reduction publishing

activities in many places, and a new wave of sales and mergers.

The last turn of this account gives an excellent trigger for the surprise of the
century. Given that Springer was one of the first successful commercial publishing
houses, the first to move to America, was the founding member of the stm Group,
remained the market leader in many scientific fields, had acquired Steinkopff,
Physica, Birkhäuser, Urban & Vogel, had subsidiaries in London,Tokyo, Paris,
Hongkong, Barcelona, Milan, and Singapore, was one of the first to establish a
strong electronic publishing strategy — who could have imagined that this com-
pany would become the object of acquisition. On November 11, 1998 it became
public: Springer had been sold to Bertelsmann, and the new company
“Bertelsmann Springer Science + Business Media” would be born.

This leads us to the Bertelsmann story, and here I have to thank Sabine
Schaub, leader of Springer’s PR department, for valuable material. The name of the
new company is an indication that scientific and professional publishing are put
together, so the relevant story starts with the foundation of “Bertelsmann
Fachzeitschriften” (professional journals), especially DBZ Deutsche Bauzeitschrift in
1953. A selection of the next expansions and acquisitions are given in tabular form:

1970 Heinrich Vogel Traffic

1973 Münchener Medizin Verlag Medicine

1974 Vieweg Mathematics, Sciences

1977 ibau Building

1978 Gabler Economy

1979 Heinze Building

That the activities of former Bertelsmann and Springer companies were co-
ordinated was to be expected. As the three publishers Vieweg, Gabler, and
Westdeutscher Verlag, all in Wiesbaden, had been grouped as “Bertelsmann
Fachverlage” for a long time, they were of course integrated into the new group.
Also the merger of Münchner Medizin Verlag and Urban & Vogel came as no sur-
prise. The next sensation was the acquisition of Teubner by the new group in July
1999. In February 2000 the German “Financial Times” was started in co-operation
with the Pearson group. More moves are to be expected, and they will no longer be
associated with surprise or sensation. Though Bertelsmann is by far the biggest
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publisher in Germany, this is not the case internationally. The following table [5]
shows the 10 biggest professional publishing companies in the world and their
turnovers (1997, in Million DM):

1 Reed Elsevier 9.5

2 Thomson Corporation 6.7

3 Wolters Kluwer 4.6

4 McGraw Hill 2.7

5 Havas 1.8

6 VNU 1.5

7 Bertelsmann/Springer 1.3

8 Wiley & Son 0.8

9 Harcourt General 0.8

10 Weka 0.8

For the 1970’s and 1980’s we had touched on the question of the language of
science, and whether German academic publishers could move into international
publishing or if foreign publishers would take over. The success stories of ever and
faster growing international publishing groups make this question more or less
obsolete. A big international group would know how to act locally, independent of
the location of its headquarters or the mother language of its CEO. We have seen
from the Holtzbrinck group that international distribution of English language
books can be a problem even within an international group. It is reported that
within Springer Verlag the decisions about marketing of English language material
in the U.S.A. were always made in New York, and never in Heidelberg.

Directly after the German unification and the fall of the iron courtain some
people expected (hoped or feared?) that the German language would regain some
of its old potential in science. But this expectation was not fulfilled. Scientific
research literature had been published in English since the war, and nothing
changed after 1990. There is also an obvious tendency for German participants of
German conferences in Germany give their contributions in English. The most
recent idea is that university students should receive their regular lectures in the
English language — because they will have to do their research in English anyhow.
On top of that everyday German is flooded with English expressions, and serious
efforts have been started to save the German language from extinction. At least we
will have to face the threat that German shares the fate of “small” languages.

As far as the everyday use of language is concerned, this development could
certainly be deplored. From the view of a scientific publisher nothing has changed.
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On the one hand, the steady tendency towards the English language in scientific
research and teaching cannot be reversed. On the other hand the export potential
of English research literature from Germany is very limited. So it remains a chal-
lenge for German scientific publishers to find their individual niches for publish-
ing in German.

References
[1] Der neue Brockhaus, 3. Aufl. 1960.

[2] Turner, G. (1981) Studentenberg und Akademikerlücke. UMSCHAU 81(Heftz 7) S. 209.

[3] Sarkowski, H. Das Bibliographsche Institut. Verlagsgeschichte und Bibliographie 1826–1976.

[4] Zur Situation der wissenschaftlichen Literatur in der BRD. Juli 1975.

[5] Börsenblatt des deutschen Buchhandels, 27. Nov. 1998.

Chapter 9

108



Chapter 10

Akademie-Verlag Berlin. Academy
Publishing Tradition in Eastern Europe

Hans Kruschwitz
Akademische Verlagsgesellschaft Aka, Berlin, Germany

In the time after WWII up to the break-down of the communist system in
Eastern Europe the academy presses of the Eastern European countries enjoyed a
great significance in their respective countries. The history and role of the “German
Academy of Science in Berlin” is touched upon, as well as the international context
within which the Academy found itself. The founding of Akademie-Verlag took
place in 1946. The early history and publication milestones are described. The
number of journals grew from the first business year’s 5 to 60 in 1989. Humanities
publications and carefully prepared new editions of classical works received inter-
national recognition. International cooperation and sales systems are described in
the final part.

During the time between WWII and the break-up of the communist system in
Eastern Europe, the Academy publishers of the Eastern European countries
assumed a remarkable importance for the development and dissemination of the
scientific book and the scientific journal in their respective countries.

In this chapter, Akademie-Verlag, Berlin will be described as an example. Along
with the Russian Academy publisher “Nauka”, Moscow, Akademie-Verlag achieved
the largest international circulation. The title already gives an indication: the histo-
ry of the publishing house is inextricable from that of the Academy, or, more pre-
cisely: with the history of the “Deutsche Akademie der Wissenschaften in Berlin”.

On July 1, 1946, Berlin was still not divided, but as a result of the War was a
highly damaged four-sector city. The Academy was reopened on the basis of Order
Nr. 187 of the Soviet Military Administration. This was the successor of the former
Prussian Academy of Sciences and it had scientists from all parts of Germany as its
members.

The art and function of science academies adapt themselves to the given polit-
ical and societal circumstances. The contents and scope of tasks clearly depend on
the kind of society in which they operate, the structure and organisation of the
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total scientific and research potential of the countries in question, as well as upon
the science policy of their governments. This can be seen in the history of the var-
ious academies in the past as well as in our time, and was also the case of the
Prussian Academy in the times of the Monarchy, the Weimar Republic and the
“Third Reich”.

Due to the universal importance of science and research for the economy,
society and state governments are keen to support promising research projects and
science based companies. Therefore, most countries have specialist ministries or
institutions on a federal or central level, for science and education. These instances
finance research projects of central importance to the state, and they make use of
national research councils and other suitable bodies to obtain a professional selec-
tion, evaluation, steering and state financing to be able to undertake sponsored
research. For example, Conseil National de la Recherche Scientifique in France,
Consiglio Nationale delle Richerche in Italy, Deutsche Forschungsgemeinschaft in
Germany and National Academy of Sciences in the US.

The Academies of science assume different positions in the system of state
steering of science and research. In some countries they have responsibility regard-
ing the area of basic research concerning distribution of funding as well as with
international exchange. In socialist countries the Academies of science were given
special planning and coordination functions for research in their countries —
modeled upon the Academy of Science of the USSR.

With the reopening of the Berlin Academy in 1946 it lost the traditionally
“pure” line of a learned society. The statutes of 31.10.1946 had already made it legal
to set up and maintain research institutes for specific problem areas. Thereby it
began to realize a request made in 1930 in a pro-memoriam by the Prussian
Academy of Sciences.

In this way, with the statutes of 1946, the Academy took the step towards inte-
gration of research institutes. This laid the foundation for its later expansion to the
central science and research institution, which it became in the perspective of the
political division of post-War Germany and as a result of the societal development
in the Soviet occupation zone and the G.D.R.

The basic change of the socio-economic structure of the national economics
in the Soviet Occupation Zone created a science and research institution which was
tailored for basic R&D in service of industrial R&D and production. The results of
this institution would incorporate industry in applied research. The transformation
of key industries into state-owned enterprises was thus supplemented by the for-
mation of a state-directed science and research institution.

Historically the DAW in Berlin became a legacy of ideas of Leibniz, Wilhelm
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von Humboldt and Harnack. Under pressure and in recognition of the increasing
division of Germany, it strove to become the science institution for the G.D.R.
alone, though earlier scientists had aimed for a German Academy.

The fact that many results of research find their way to application (in soci-
ety) through publication in books and journals had always caused scientific bodies
to look for suitable publishing possibilities. It is therefore understandable that
important academies realize their publication needs through the establishment of
their own publishing houses. The lines of tradition are of different length here. If
you look, for instance, at the publishing house of the Russian Academy of Science,
Nauka, or at the Hungarian Academy-Publishing house, the years of foundation go
back to the beginning of academy tradition in these countries.

For Akademie-Verlag, Berlin, this line started shortly after the re-opening of
the academy. Earlier, the Berlin Academy had not published proceedings of its
research in its own publishing house. Immediately after its re-opening the Academy
made preparations for the establishment of its own publishing house.

It was therefore natural that a Publishing House of the AdW was established,
and on 23 December 1946 the Akademie-Verlag Berlin GmbH was registered in the
Chamber of Commerce. In the statutes we read: “the aim of the company is to pub-
lish scientific works and writings from the fields of the German Academy of
Science of Berlin and other scientific institutions”.

At the start of the company the Academy had a very direct influence on its pro-
duction. Its work was dependent on approval by scientific council, which consisted
of five members of the Academy and the company director. Without the unselfish
assistance and support by established scientists of the Academy it would not have
been possible for the company to establish its reputation in such a short time.

Until the founding of the Academy’s own company it entrusted the publish-
ing activities of its scientific endeavors to different publishers. Now these activities
became concentrated in Akademie-Verlag.

In rapid succession and in parallel to the re-establishment of research and
teaching, book series were added from Academy committees or newly founded
institutes or sections. Serials and above all editions of the fields of academies, not
only the Berlin Academy, annuals and monographs resulted in the programme’s fast
growth. Agreements with the Saxon Academy of Science in Leipzig, the Mining
Academy Freiberg and later also the Agricultural Academy of Berlin and numerous
university institutes contributed to this.

On the 250th anniversary of the founding of the Academy the first volume of
the Leibniz collected works edition produced after the War was presented.
Participating in this collection were the DAW in Berlin and later also the Leibniz
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archives in Hannover as well as the Leibniz research institute in Münster.
Leibniz, the founder of the Academy, was commemorated in the logo of the

publishing house designed in 1957. The profile of the head surrounded with his
maxim Theoria cum Praxi became the inexchangeable logo of the Akademie-Verlag.

The proximity to the Academy facilitated access for the company to leading
scientists at home and abroad, which was a great advantage after the foundation of
the G.D.R. in 1949 and the coming of the Cold War. The company soon became an
appreciated and sought after partner by many scientists.

Intensive effort was expended on the scientific journals section from the start
of publishing activities. In the first year of business, in 1947, five journals were com-
menced. Among these was the abstracting journal Chemisches Zentralblatt, the jour-
nal Astronomische Nachrichten and the Academy publication Deutsche Literatur-
zeitung.

Most significantly, as could be expected, came the dominance in physics and
Medicine. “The other sciences layered themselves more and more along the page of
the book”, as Wilhelm Oswald remarked already in 1905. Also his observation 80

years ago about the growing trend towards journal publishing is extremely valid.
“This is because today, much more than earlier, the individual — facing the flood
of knowledge in his field — is in need of securing his discoveries through publica-
tion. This is easiest done in the form of a short journal article”. What Oswald only
barely could foresee was the rise of abstracting services to a necessary tool for sci-
entists, giving them an overview of international literature on their specialty in the
easiest possibly way.

As publisher of Chemisches Zentralblatt (since 1950 in collaboration with Verlag
Chemie, Weinheim), the Physikalische Berichte, the Technisches Zentralblatt as well
as the Landwirtschaftliches Zentralblatt the company assumed significant advantages
in publishing capabilities of scientific documentation in the 1950’s and 1960’s.

The Chemisches Zentralblatt represented a complete tutorial for all branches
of pure and applied chemistry. It was founded in 1830 by the psychophysicist G.T.
Fechner and was published 1897–1945 by the German Chemical Society. After 1945

the DAW Berlin took over its publication, later (from 1950) assisted by the follow-
ing institutions: the Academy of Sciences in Göttingen and the Society of German
Chemists, and from 1954 the Chemical Society of the G.D.R.

The Chemisches Zentralblatt had become an indispensable tool for chemists
active in research or industry, and provided the basis for all research in the field of
chemistry. Also, patent offices used this means of documentation to establish pri-
orities. The 230 pages thick weekly of the C.Z. gave information on the latest
thoughts and investigations in the various sub-fields. It reported from 4,000 jour-
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nals, and, moreover, the C.Z. with its annual 16,000 pages was also considered the
information source for patent descriptions: it covered 36,000 patent documents
annually.

In addition, book production from all over the world was covered through
bibliographical references and reviews. Finally, every five years a general index was
published. With this, the chemist had a reliable coverage of publications during a
large span of time. The index contained yearly 4,800 printed pages.

Attempts to create an information source for the engineer and technician,
which would provide the same source for all branches of technology as C.Z. did for
chemistry, were realized through the founding of the T.Z. Similarly, the L.Z. con-
tained abstracts of all works published worldwide in the areas of agriculture,
forestry and veterinary medicine.

Characteristic for virtually all journals of the publishers was the fact that the
responsibility for the contents was not only in the hands of an Editor-in-Chief or
Editorial Board, but also shared through additional Advisory Boards. The trend
towards internationalization was yearly carried to a higher level. A sign of this was
that the original German titles of journals were changed into Latin or English ones.
With these title changes the basis was laid for an internationalization of publishing
activities. At the same time the transition towards a predominantly English publi-
cation language was implemented. The internationalization of the Boards con-
tributed significantly to expand the geographic basis for submission of articles and
to make the international character of the journals more visible. An important
proof of value of a journal is its international sales. This developed very positively,
also outside Europe, and thereby provided a significant financial support in the
development of a science journal programme.

As mentioned earlier, while 5 journals appeared in the first year of business,
the number had grown to more than 60 in 1989. More than 20% of the scientific
and professional journals of the G.D.R. were published by A.V.

The humanities programme of the company was internationally acknowl-
edged, in particular, the carefully edited works of the German classics. These edi-
tions mainly contained the printed versions of texts, which the authors had pub-
lished during their lifetime. The published result came from philological research
as well as critical comparisons of texts. Every edition also contained an index, thus
contributing to the variety of work done in archives and libraries.

Besides the continuation of collected works by Wieland and Jean Paul were
the works of Georg Forster, the secular edition of Heinrich Heine, the works of
Ludwig Feuerbach and others. After acquisition of publishing rights, the basic
handbook of Karl Goedeke “Foundation of the History of German Poetry” was
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enlarged and continued in a new series covering the period 1830–1890.
The publication of the works of Aristoteles in new German translation found

an enthusiastic reception in the German language area. The linguistics programme
was also a remarkable publishing achievement and in this one should mention the
vocational and dialectical dictionaries. For instance, Poggendorff, Biographical-lit-
erary Dictionary of the Exact Sciences, …

In Germanic expert circles the Dictionary of German Contemporary Language
in 6 volumes, published by the Institute of Philology of the Academy, was critical-
ly acclaimed.

Classical antiquity (history) has belonged for more than a century to the most
actively developed areas of the Berlin Academy. Scholars like Theodor Mommsen,
Hermann Diels, Adolf von Harnack and Ulrich von Wilamowitz-Moellendorff are
closely connected with the history and development of this area. In 1955 the
Institute for Greek-Roman Antiquity was founded, after which publications from
this area assumed a significant part of the humanities programme. Authors were
not the only members of the Institute, it included scholars from all over Germany
and beyond. For instance, the series CMG, consisting of Greek Christian writers of
the first Centuries, and “texts and research on the history of the early-Christian lit-
erature” has continued its activities, until today.

Besides journals and book series, the monograph had an appropriate place in
every academic-publishing house. Companies tried continuously to keep high sci-
entific standards for the publications of monographic work. This was a financial
necessity, because printrun and price had to stand in harmony with printing costs
and overheads.

A significant part of the monographs constituted translations from Russian
into German. Knowledge of the Russian language in Western Europe was very poor
and thus there were good opportunities for distributing monographs of Russian
scholars with worldwide reputation. Scientists who had been educated at Soviet
universites and Academy Institutes assisted the company in obtaining high quality
scientific translation. In cooperation with Soviet authors and West German pub-
lishers, demands of the Western book markets were fulfilled. In this way translations
of Gnedenko’s text on probability theory and Landau/Lifschitz’ on theoretical
physics were compulsory readings in some of the German language universities.

The development of a book is a work-intensive process, in which author and
editor both have their special roles. It is therefore of mutual benefit that the editor
can already exercise influence in an early phase of the manuscript — given of
course that he masters the publishing craft. The author expects the editor to have
sufficient competence to turn a scientifically important manuscript as far as possi-
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ble into a useful book. In reviews, the editorial quality of the works of AV was often
praised. The downside of this was the large editorial time spent on each manu-
script, which by necessity had a negative consequence in the price calculations.

In the 1960’s the Academy as a scholarly community lost its bridge function
in inter-German relations. The reason for this was that the USSR let loose its policy
to create a neutral Germany and the G.D.R. leadership steered towards full state-
hood and international recognition. In 1972 the re-naming of the Academy into
“AdW der D.D.R.” and its natural legitimization as national Academy of the State
G.D.R. followed.

This political development had significant influence on the programme of the
company. Nevertheless, its publishing programme continued to have a remarkable
significance in the scientific world.

The Academy publishers in eastern countries possessed their own graphics
enterprises in counter distinction to other publishers. Also, the Academy of the
G.D.R. had several printing plants which were primarily occupied with work for the
Academy publishing house. This had a significant influence on quantity and
graphical quality. Lacking new investment and spare parts, the machinery was soon
insufficient to meet demands of the international book and journal market. Time
between manuscript submission and date of publication became steadily longer
and thereby reduced the competitiveness of the company’s production. As a result
of this situation the maximum number of published titles of 400 went back to less
than 300.

The international book exchange, the export of co-publications as well as
licensing had seen significant increases in the most recent decades. They became an
important part of the publishing activity. 

The scientist and author expects the publisher to secure not only national, but
also international, access among expert groups and libraries for their research
results, be it in book or journal article form.

Well established and functioning sales routines are a condition for successful
trade in science publication. The most important condition for this is a well-devel-
oped promotional capability of the company for the current stock as well as for
work in preparation — especially the specialized scientific title. Printed in a small
edition, it is in need of worldwide distribution.

In the Eastern European trading area the company had close contacts with for-
eign trade companies, which possessed a state license for book imports. In particu-
lar, however, it had close relations with the Academy publishers of Eastern European
Countries, which, like the Akademie-Verlag in Berlin, belonged to their Aca-
demies. This mutual support mainly concerned the organisation of book fairs in sci-
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ence centers and distribution of catalogues and brochures to selected addresses.
Sales efforts were naturally concentrated in the German speaking areas. By

1948, shortly after the founding of the Akademie-Verlag, the company had appoint-
ed an agent in Stuttgart to represent its commercial interests in what was then the
German West Zone. In 1952 the “Berlin Agreement” between both German states
was reached and exchange of goods became the subject of state regulations. In
agreement with the publishing house the agent founded his own company with the
specific aim of distributing the publications of Akademie-Verlag in the F.R.G. In this
way rapid fulfillment of orders from the Stuttgart warehouse was secured. For
worldwide distribution, and in particular for non-German publications, the com-
pany made use of publishers in West Europe, USA and Japan. To mention a few typ-
ical examples: AP, ES, Sansyusya, Birkhäuser. Total sales abroad, including F.R.G.,
amounted to almost two thirds of the company’s turnover.

The rise and development of the Berlin Akademie-Verlag between 1947 and
1990 occurred in a historic period. This was characterized by the repercussions of
WWII, the change of political relations in Europe with the political partition of
Germany into two states, the Cold War between the Western Powers and the USSR,
the period of relaxation of political tensions in Europe and, finally, the collapse of
the Socialist Society order in Eastern Countries and the dissolution of the USSR.

The publishing programme of the Akademie-Verlag, with 14,000 titles, and
64 journals from 25 science areas in humanities, natural sciences, medicine and
technology, is an impressive reflection of current science publishing history.

At the beginning of 1991 Akademie-Verlag was privatised and lost its position
as the leading science publisher of an entire region.
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Chapter 11

Scientists as Publishers:
The Company of Biologists Ltd.

Richard Skaer
Company Secretary, Cambridge, UK

What is the Company of Biologists?
The Company of Biologists is a Company Limited by Guarantee, owning,

printing and publishing three, fortnightly, international journals. These journals
publish primary research articles in the field of biology. Their combined extent
amounts to approximately 13,000 pages a year. The Company has, at present, 14
Directors all of whom give their time free. Almost all of them are active professional
biologists. It is they who bear the responsibility for making policy decisions about
the Company. The Board of Directors, though it meets together formally only four
times a year, is organised into advisory groups — such as the Charity Policy group,
the Investments Group, the Future Directions Group. There is also an Executive
Group that meets monthly, and is chaired by the Company chairman. Three other
Directors are also members of this Group, as is the production manager, the
accounts and sales manager, the investments manager and the Company Secretary.
The Company accountant is normally also in attendance.

The Company uses ‘awaydays’ on particular topics of concern as occasions
when Directors, managers and staff can, together, generate new ideas or new ways
of shaping the strategies of the Company.

The Company has been a registered Charity since 1952, when it was incorpo-
rated under the Companies Act. It now provides financial support to three major
biological Societies and various conferences in the field of its journals. It also offers
Travelling Fellowships worldwide to junior research workers who need to travel to
laboratories in other countries to learn new techniques. Such fellowships are high-
ly competitive and are awarded by the Editors of the Journals.

History of The Company of Biologists Ltd.
The Company of Biologists Ltd was founded in 1925 through the efforts of

one man, in order to rescue a new journal that was failing. The man was George
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Parker Bidder, a biologist, an authority on sponges, and a businessman — a direc-
tor of the Cannock Chase Colliery. Among his many activities was (in 1889) to buy
and run a hotel, “Parkers”, in Naples and to provide accommodation for visitors to
the Stazione Zoologica at Naples. On another occasion when Bidder was commis-
sioned by the Government to carry out a long-term survey of the North Sea — for
which he was paid a grant to hire a boat, he characteristically bought a boat, com-
pleted the survey, sold the boat for more than he paid for it and used the surplus
to endow the “Ray Lankester Investigatorship” at the Marine Station at Plymouth
(Ray Lankester was his teacher). A favourite phrase of his was “It has often occurred
to me to wonder…”.

The journal was the ailing, two-year-old British Journal of Experimental
Biology published by Oliver and Boyd in Edinburgh. The Journal’s existence was
crucial for the developing new subject of Experimental Biology. Sir James Gray in
Cambridge, as an important developer of this new subject, was particularly con-
cerned.

Bidder called on friends, including Julian Huxley, Lancelot Hogben, J.T.
Saunders and F.A.E. Crew to be Directors, while others became shareholders and
“Members” of the new Company. Funds were needed to purchase the journal from
the owners. An indenture, signed by F.A.E. Crew, sold the journal to the new
Company for £150 on 14th November 1926. The Shareholders paid £5 but were
liable for a total of £10 should the Company go into liquidation. At the time of the
first statutory meeting in January 1926 there were 38 ‘Members’. Bidder, as chair-
man, approved Gray as the Editor of the journal and moved the publication to
Cambridge University Press where, renamed as Journal of Experimental Biology, it
remained for more than 50 years. Within two years the journal broke even finan-
cially with a profit of £3-8s-5d and even during the war it continued to be produced
despite shortages of paper. Bidder later, in March 1946, gave the Company the
Quarterly Journal of Microscopical Science, complete with Editors paid up to 31st

January 1947. This journal had a long history dating back to the 19th century, and
a rather cramped and meagre format. The Company re-founded and redesigned it
in 1966 as Journal of Cell Science.

In 1952, for tax reasons, the Company, despite certain misgivings from Bidder,
became a registered charity and its Memorandum and Articles of Association stip-
ulated that each journal should have one Editor, with whom the Company dealt,
and that that Editor had full and complete responsibility for what scientific matter
was accepted by the journal. In other words, the Company, though made up of
biologists of distinction, specifically disenfranchised itself from interfering in what
went into the journal. The Company appointed the Editor, set the price and extent
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of the journal and monitored its finances, but otherwise “The Editor” was in 
control.

The Company in 1953 accepted the gift of yet another journal, this time with
the catchy title Journal of Embryology and Experimental Morphology. This journal
had been run by an Editorial Board who appointed three editors, each serving for
three years and each in turn becoming senior editor in their final year. This
arrangement meant that there was no ready authority to make long-term changes.
The Company’s policy of one Editor (or Editor-in-Chief ) appointed by the Board
of the Company, was clearly incompatible with an Editorial Board who appointed
the editors, each of short tenure. In 1978, in order to bring the journal into line
with the other journals of the Company, Professor D.W.T. Crompton, Company
Chairman, asked for and obtained the resignation of the entire Board of JEEM —
as the journal had come to be called.

Thus all three journals moved to production at the Cambridge University
Press. Apart from the Board of Directors and editorial staff the Company consist-
ed of only three part-time staff, i.e. a Company Secretary, a Financial Secretary who
handled all the investment plans and expenditure, and a secretary. In the early sev-
enties the job of the Company Secretary was described as “one hour a week”.

With the spectacular success of Cell under Dr Benjamin Lewin, which
achieved publication times of three months, rather than the nine or so months that
was offered by Cambridge University Press at that time, Editors began to press for
faster publication. It was the clear thinking Editor of Journal of Cell Science, Dr.
A.V. Grimstone, who pointed out to the Board that the reason for the slowness of
publication of the Company’s journals was the time that they spent, at each stage,
waiting their turn to be processed. Since there were many processes, there were
many delays. He proposed in a letter to the Board dated 11th July 1979 that the way
out of this situation was to employ staff who would give the journals their exclu-
sive attention, so there were no delays. The idea that the Company should have its
own printing house shaped the thinking of the Board, but for a couple of years the
journals were entrusted to a forward-looking printer in Scarborough, Tom Pindar.

It was he who suggested in 1980 that the best way to manage the journals was
for the Company to use two trained typesetters in Cambridge, whom he selected.
Starting in 1982 they worked full-time on what were, in effect, word-processors.
They then sent their discs to Scarborough along with the artwork for proofing, and
eventual printing. At this time the Company’s journals at Cambridge University
Press were all being printed using hot metal — the change to offset lithography
would not be for a further year. The system with Pindars worked well, but again,
as with most major printers, delays at the printing house, though much less than
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before, were significant, to the displeasure of the Editors.
One highly significant concession that Cambridge University Press had

agreed to in September 1977, was to pay the subscription money for the journals,
after one month’s delay, to the Company. The Company achieved even better terms
when we moved to the Biochemical Society for distribution in January 1984.

The standard offer that we had originally accepted from Cambridge
University Press as logical, was to be paid, at the end of the year, what remained of
the subscription money for that year after all expenses had been deducted. With
the new arrangement, interest would be earned on the subscriptions and, with luck,
some money would be earning interest for a large part of, or for the entire year.
This significantly improved our financial position, and made it feasible for us to
hire premises and to employ technical staff and to purchase equipment. It must be
stressed here that the very significant investment skills of the Financial Secretary,
Dr S.H.P. Maddrell, FRS gave the Company the confidence and the cash to make
some impressive and successful leaps of faith.

It is important to remember the conditions in the early 1980’s when, with the
increasing pressure from two of the three Editors, the Company moved to Pindars.
Many typesetting and printing firms were being bought by entrepreneurs and
stripped of their assets, leaving excellent staff unemployed. This was exacerbated by
many printing works going into liquidation as hot-metal was replaced by offset
litho and computerised typesetting. As the Company took over more and more of
the production of its journals, we were astonished at the pool of highly skilled staff,
eager to work to the highest standards, that we could employ. Many of these still
work for us.

Although the print unions, particularly the NGA and Sogat 88 in London were
locked in restrictive practices, the East Anglian branch of the NGA was always
extremely helpful to us — they really knew each of their members individually and
could tell us of their particular skills.

One trigger for going beyond the simple preparation of disks for Pindars was
the discovery that equipment that was repossessed by the bank when a local type-
setting works went into receivership could be purchased for a ‘derisory sum’. We
therefore found ourselves the proud owners of an industry-standard typesetter — a
Linotron 202 that we initially had no plans to use, but which, after a while seemed
worth trying out. Our initial approach to the Linotron as a ‘toy’ was rapidly taken
over by those who really knew how to drive it. For five years the equipment pro-
duced all our journals, after which, in true Bidder style, we sold the Linotron for
more than we paid for it!

Since October 1983 it was clear that, eventually at least, biologists would rou-
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tinely send us word-processor discs, so we agreed to terms with our union, the
National Graphical Association, that we would sign an agreement, known as the
RAGA (Reproduction And Graphics Association) agreement under which union
members were permitted to insert typesetting commands so as to set text directly
from an authors disc, provided that all union members in the Company were paid
at an enhanced rate.

We were also very fortunate that we had three journals that we owned. This
meant that there was enough throughput (then 1000–1300 pages/journal/year) to
justify setting up on our own, and we could make sure that there was a continuing
dialogue between editorial staff and production staff to achieve greater and greater
production efficiency without compromising the standards of either side.

As biologists, we knew that biologists worldwide, were already, in the early
1980’s, using word-processors, particularly Apple Macs, so, we asked for disks to
accompany the manuscripts. Everyone, including authors, applauded such a
move — but it sometimes took substantial pressure and telephone calls to convince
authors that we really did want the actual disk on which they had typed their arti-
cle! Although biologists, predictably, used a wide range of word-processing and
other programs — unlike physicists who, very early on, had standardised on TeX

and LaTeX, our typesetting staff found and used an increasingly wide range of pro-
grams to convert most discs into a standard production program. Our staff also
became increasingly experienced at unpicking the results of an author using a stan-
dard program in a highly unorthodox way. Thus an author’s printout on a labora-
tory printer might look perfectly satisfactory — until it is reproduced from disk
onto a film that shows the true thinness of the line, only to discover that the line
specified is only a few wavelengths of light thick — the lab printer simply printed
the line as thin as it could!

Despite these propitious conditions it was an astonishingly brave move on the
part of the Board to authorize first, the purchase of a Heidelberg SORS single colour
printing press. They then, when it was clear that the advice we were given to keep
printing and typesetting departments completely separate was wrong, authorised us
to go out and buy a factory on the outskirts of Cambridge. This was opened in
October 1985 by Dr. Anna Bidder, the daughter of Dr. G.P. Bidder and herself a
zoologist of great distinction, and was named the ‘Bidder Building’. The merging
of the complete production system into one continuous process on the advice of
our production manager, combined with flexibility of working practices from our
production staff has enabled us to remain efficient.

One early experiment that we tried while we were at Cambridge University
Press, but that failed, was no ones fault but our own for not taking full account of
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human nature. As biologists, we knew that journals taken in a library disappeared
“To the Binders” for long periods of time — a very substantial inconvenience to
users and an expense to librarians. We therefore negotiated very good terms with
the Press to put our journals directly into a proper case binding (with buckram),
thus endearing ourselves to librarians. What we had not bargained for was that
librarians, on receipt of case-bound monthly volumes, placed them directly onto
the library shelves, rather than into the display rack of latest issues — so our jour-
nals became instantly invisible on delivery to libraries except to those that searched
the shelves archivally!

The flipside of this experience was that we asked our printers to print the cov-
ers, with four-colour pictures, since they enjoyed the variety involved in running
the covers four times through the huge single-colour press that we owned. They
found that with just a small amount of overtime they could print four-colour sheets
for the journals that could be tipped in by hand when the volumes were bound. In
this way, we were able to offer (and still do!) free colour to our authors. Of course,
free colour became so popular with authors, that tipping in a large number of plates
became prohibitively expensive. The alternative was to purchase two, two-colour
presses that print colour in-situ, though our editorial staff do try to place colour
when possible so that it falls propitiously for printing as well as for relevance.

We also experimented at Cambridge University Press from 1982 onwards with
the numbers of offprints offered free to authors. We innocently thought that 200

offprints were probably enough to satisfy everyone and if we offered these free to
the senior author of each article, we suspected that everyone would be pleased and
we could give a standard order to CUP for the numbers required. We felt that this
should allow us to negotiate better terms for printing, with a fixed run-size. Alas!
Human nature merely accepted the 200 free copies and then added to that the
strange variable numbers that authors use in their offprint order forms. We never-
theless continued to offer 200 free offprints to authors for many years.

A more successful experiment initiated on 29th April 1983 was to pay referees
if they returned their reports on articles within two weeks. The going rate was £15

or $25. It is apocryphal that the fee could, if the referee were local, be commuted
to a bottle of whisky (option now discontinued), but the fee can be accumulated
to buy an individual subscription to a Company journal or book. The effect was
magical. Traditional laggards got their reports in on the dot, with pleas for clemen-
cy on account of the vagaries of the post. Although the sum offered has not been
increased, it still has a major impact on the return of reports and hence on publi-
cation times. On the other hand, it is a major expense, with some 3,000 articles
submitted each year and each article needing at least two referees, but it is clearly
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appreciated as a token by overworked referees.
When we moved into our Printing House, it seemed much too large for our

needs. This was an inducement to us to undertake our own distribution and to use
our spare space as warehousing for distribution. We were encouraged to go ahead
with this scheme by the officers of the Society for General Microbiology who
pointed out to us how straightforward it is, at least, conceptually. We realised that
one doesn’t actually need to know precisely which libraries worldwide are taking
our journals, for agents act as intermediaries. We, and others, also found to our sur-
prise just how often libraries, that we had innocently thought of as pretty perma-
nent, do change their addresses (and their agents). It has been a huge bonus to us
to do our own distribution now that we are able to consolidate more and more
information about which libraries, where, take our journals. We are thus in a strong
position to negotiate with consortia, for our software can coordinate geography,
numbers of libraries, journals and agents.

Not all our enterprises, of course, have been successful. When, early on, we
bought some desk-top publishing equipment that was recommended by an organ-
isation that had not used it under daily production regimes, we were told by the
manufacturers that our troubles with it must be due to electrical spikes on our
mains supply or operator errors. We found neither to be the case. The manufac-
turers would not divulge the names of their customers who were “finding the
equipment so satisfactory” but we chanced to meet one who confessed to being as
worried as we were about the way the equipment behaved. It took a visit to the
High Court, followed by calling in the sheriffs, to get our money back (with costs),
even though that had been promised in the High Court. We try not to deal, now,
with firms who make it a principle not to say who their customers are. For a hor-
rific six months while this was going on we had to use print-farming around
Cambridge to cope with the increasing overload from the three Editors (who by
chance had all allowed extent almost to double over that fraught period).

The Company has certainly benefited from links with the two Universities in
Cambridge, particularly in relation to obtaining advice from experts. Thus in our
High Court case over desk-top publishing equipment, we had expert advisors avail-
able from the Computer Labs in Cambridge. Moreover, when we needed to set up
our Web-site at the Bidder Building, that is located at the back of beyond, and had
no prospect at that time of fibre-optic cable being available, Professor Schnurr of
Anglia Polytechnic University convinced us (and was quite right) that we could use
a 2Mb/sec microwave link into his University, and thence into the main University
network SUPER JANET. We also obtained a superb Webmaster from the Department
of Chemistry, Cambridge, who was used to modelling maps of the changes in
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atmospheric chemistry. The system that he set up almost runs itself automatically
provided that the journals do not change their format or their requirements signif-
icantly.

Our experiences have confirmed Bidder’s original view, that an editor is the
key figure in the journal and can make or break a journal (unless the Board inter-
vene before it is too late). We were informed by one of our most distinguished
Directors that our uncomfortably-named journal JEEM (what is Experimental
Morphology anyway?) could be poised with a window of opportunity, owing to
one of its American competitors becoming staid, slow and pernickety. With free
colour, a new name, a new Editor and a substantial redesign, JEEM has now become
our flagship journal, Development. This was not only the skill of the Editor how-
ever, it was that the journal was in place as the subject took off, as the prescient
Director had suggested. It caught a net-full of excited authors who all cited each
others papers and happily used their free colour to good effect. Despite other pres-
tigious journals in the field, Development is the most cited journal in Development.

Could others do the same in their field? Certainly, they could! We, however,
were often very lucky both in the staff we were able to employ and in having an
adequate sized portfolio of journals to justify ‘going it alone’. Of course, others like
Cell have done it with just one journal initially and again it seems to have been the
Editor and their vision that made the difference. This may be a very narrow view-
point, however.

Advantages of the present step-up
It has been Company policy to employ editors who are themselves active in

the research area of each journal and it may well be that many potential authors feel
flattered to know that the distinguished Dr. X or Professor X will see or decide on
their manuscript. Of course, full time, professional editorial staff, skilled as pro-
duction editors, staff editors or editorial assistants, are vital to the smooth running
of the journals and each journal has a production editor based in the Bidder
Building to deal with production queries or problems immediately. It is indeed a
heady mix to have experts in all aspects of the journal production, sales, editorial,
distribution and website, housed in the same premises. Thus when negotiating
sales with library consortia, the full geographic implications of a consortium, the
subscription history of the individual libraries, the web down-loadings of articles
and the other journals of the Company that are subscribed to by the libraries are
all taken into account, as well as knowledge of special issues of the journals and CD-
ROMs that are available. Moreover it is the case that staff feel that their suggestions,
expertise and particular enthusiasm or knowledge of opportunities can be immedi-

Chapter 11

124



ately explored and implemented, if sensible or useful — an example would be the
availability of free colour for authors.

The main justification for the present system is that it works and the journals
are produced to an extremely high standard, on time and we are thus able to attract
and disseminate important articles. It has also been Company policy to give the
journals that we own absolute priority in production, so although we have pro-
duced material for other Societies, such as the SEB symposium series, Journal of
Molecular Endocrinology for the Society for Endocrinology, and BioEssays for ICSU

press, we have now exclusively, as originally envisaged by the former Editor of
Journal of Cell Science, concentrated on our own journals. Thus time is not lost
whilst articles wait their turn in a line made up of other journals that we do not
own or control. The crucial feature of ownership is to be able to establish those
rules for a journal that in our view are viable and are indeed an improvement on
what went before.

Another major advantage of going “against the grain” and using our own pro-
duction line and printers rather than simply print-farming for the best price, is the
quality of production. Our staff know precisely the quality of production that is
required by our authors. Our sales staff enjoy getting to know the librarians, who
are the majority of our customers: forging a relationship that is usually better than
is available through middlemen. All staff work to very high standards and take
pride in their work. Separated from the pressures of shareholders, the Company has
been able fully to develop its professionalism, and to operate according to the prin-
ciples of best practice in its operations.
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Chapter 12

Science Textbook Publishing in the U.S.
Yale Altman

Publishing Consultant, USA

The growth of textbook publishing in science and engineering during the past
50 years represents a significant segment of the publishing industry. This is espe-
cially true in the U.S., a country that dominates the rest of the world in the publi-
cation of and reliance on textbooks from the freshman through the graduate years.
Until the advent of Sputnik in 1957, science and engineering textbook publishing
rested in the hands of relatively few publishers, such as McGraw-Hill, John Wiley
& Sons, Prentice-Hall, and Macmillan. Clearly, this scientific event motivated the
changes in the science and engineering curriculum in the U.S. As a result, greater
emphasis was placed on subjects dealing with pure and applied science.
Enrollments in these areas increased dramatically over the next decade, new pub-
lishers entered the field, and the more established publishers expanded their lists in
the sciences to meet these burgeoning enrollments.

In the late 50’s and early 60’s, it is significant to note that several small pub-
lishers, such as Addison-Wesley and W.H. Freeman, published key undergraduate
and graduate textbooks in mathematics, physics, chemistry, and geoscience. These
books became the standard texts in their respective disciplines. Sales of approxi-
mately 25,000 to 30,000 copies during the life of the first edition were not uncom-
mon, and these numbers increased substantially with future editions as enrollments
increased.

The success of these smaller companies can be attributed to the experience
and creativity of their editorial directors who were instrumental in recognizing the
future curriculum changes. These editors developed key contacts with many lead-
ing scientists and teachers at the major universities. The leading academics at the
stronger science and engineering schools were influenced to publish with these
companies due to their strong emphasis on editorial, production, and design. The
textbooks received instant credibility and although a number of the titles were too
sophisticated for many schools initially, eventually they became the standard text-
books for their respective courses. These smaller publishers became formidable
competition for the larger, more established houses, and they set higher standards
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for textbooks.
Part of the creativity in developing a strong list of textbooks and attracting

first class authors was the emphasis on quality illustrations and design, which
improved the pedagogy of the textbooks. In mathematics and physics, Addison-
Wesley Publishing Co. led the way with high quality, three-dimensional illustra-
tions in most of their publications. This new emphasis on design and production
proved to be a critical factor if publishers were to compete for the best authors.
Eventually, the major publishers were forced to invest their resources in this aspect
of the publishing process, with the end result being that many of today’s publica-
tions routinely offer 2 and 4-color presentations. In fact, without color, especially
in the biomedical sciences, it is virtually impossible to attract first class authors.
More importantly, it is very difficult to be competitive and secure adoptions with-
out this attractive pedagogical feature.

During this period, textbook publishing was in the midst of enormous
growth at all levels, and the competition for authors was intense. It was not uncom-
mon for at least 10 publishers to be interested in the same textbook in various fields.
Clearly, the authors were the beneficiaries of this fierce battle. An author of a
potentially best selling textbook could expect to receive strong support from a pub-
lisher. This included attractive royalty arrangements; elaborate editorial, produc-
tion and design; and above all, an effective marketing campaign. From a financial
standpoint, various approaches were used to entice authors. Some publishers
offered guaranteed royalties over a three to five- year period; escalating royalties;
profit sharing; and stock options from some privately held companies. In addition
to the above, substantial nonrefundable grants were offered to authors of textbooks
at all levels.

Production and design costs have escalated substantially for textbooks over
the past 15 years. Virtually all primary textbooks in the sciences, medicine, and
engineering include color illustrations. In many instances, these design services are
provided through independent graphic art studios in collaboration with in-house
support. The services of a developmental or professional science writer have
become common for many undergraduate textbooks.

Finally, and most critically, more aggressive marketing and promotional
efforts are required to sell textbooks. More creative and concentrated efforts are
made to pinpoint the key people responsible for textbook adoption decisions. Sales
representatives and/or telemarketing follow-up are essential aspects of a total mar-
keting campaign. It should also be noted that it is traditional to sample a number
of complimentary copies to those faculty members teaching a course in which the
book might be adopted. It is not unusual for a publisher to send out 3,000 to 5,000
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complimentary copies for a freshman course. The costs to the publisher in this
endeavor involve major expenditures.

Textbook marketing outside North America was becoming an increasingly
important factor for science publishers. Although US science textbooks enjoy their
greatest overall sales potential in the US, foreign sales have become a significant area
of consideration for those publishers with successful titles at the undergraduate and
graduate levels. Despite differences in curricula, many areas of the world, especial-
ly the United Kingdom, are using selected US textbooks in their courses. A good
undergraduate text from a US publisher could expect sales representing 10 to 15%
of a publisher’s total sale to come from abroad. For graduate textbooks, which are
often used as reference books, sales overseas can reach 30% to 40% of the total
sales.

Since the cost of US textbooks are too expensive for most students abroad, it
is common for US publishers to offer discounts of 50% to 70% so that the foreign
publisher can offer a lower selling price to their student market.

Virtually all of the large US publishers have offices throughout the world to
handle editorial and sales. Companies that do not have their own offices abroad
rely on distribution arrangements with foreign publishers, which can be very effec-
tive in marketing textbooks. Several publishers abroad have their own sales staff to
call on professors, similar to the structure in the US. For many undergraduate sci-
ence textbooks, it is not uncommon for a US publisher to print an additional 5,000

to 10,000 copies specifically for a guaranteed foreign sale upon publication. In a
number of instances, a foreign publisher will reorder copies after the initial pur-
chase is depleted.

Foreign translations are another significant source of revenue for US text-
books. In general, translations into Spanish, Portuguese, and Italian have proven to
be financially rewarding for both the US and the foreign publisher. Bulk sales, trans-
lation rights, and/or certain kinds of licensing fees result in additional revenue that
assists the US publisher in offsetting the initial production costs related to science
textbooks. Furthermore, bulk sales in particular, which necessitate a larger initial
print run, help the publisher lower the unit cost per book.

Aside from the financial benefits derived from an active overseas marketing
and sales effort, it is most gratifying to authors when their books are used through-
out the world. It certainly enhances the author-publisher relationship when an
extra effort is made to disseminate textbooks to the international community.

By the late 1980’s and early 1990’s, significant problems confronted textbook
publishers. The escalating costs of producing and marketing textbooks was taking
its toll on profit margins, especially when the number of competing texts was
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adversely affecting the market share. Publishers of introductory textbooks, where
the enrollments were the largest, could no longer expect a book to be profitable
during the life of the first edition. The used book market also had a large negative
effect on sales of these new books. After the first year of a new publication, up to
50% of the next year’s sales potential was diminished due to the used book market.
This figure was less for the more advanced textbooks that students were more apt
to keep as references.

To minimize the erosion of sales from used books, publisher found it neces-
sary to accelerate the timeframe between editions. Today, many introductory texts
are on a three-year revision cycle, compared to a five-year cycle in the 1960’s and
1970’s. The rapidly changing areas of science (e.g., molecular biology) necessitated
a more frequent updating schedule to stay competitive. Immunology textbooks, for
example, often are revised every other year to stay current with new technologies
and developments.

During the past few years, textbook acquisitions have become more discrim-
inatory, and fewer publishers are competing for major titles, especially at the lower
levels. The costs and risks involved, given the number of titles currently available,
are too high for many publishers to handle, particularly the smaller companies.

In the mid 1990’s, computer technology began to have a serious impact on the
publishing industry. At this time, textbook publishers were developing CD-ROMs as
well as other products to accompany their books. It has now become part of the
package, referred to as ‘ancillaries’. Without ancillaries such as CD-ROM, study
guides, transparencies, slide sets, and instructor’s manuals, textbooks would not be
considered seriously for adoption.

Recent surveys have indicated that computer technology in college courses is
definitely on the rise. Multimedia and the World Wide Web have become an inte-
gral part of course instruction. Despite the increased use of electronic publishing,
all publishers are deeply concerned as to how to make this new medium profitable.
Many traditional publishers simply do not have the resources to develop their own
line of electronic products. As a result of this situation, some companies have been
formed to develop stand-alone software to be used in conjunction with traditional
textbooks.

During the 1990’s the publishing landscape changed considerably due to
mergers and acquisitions. Today, only a few major scientific publishers, such as
McGraw-Hill and John Wiley & Sons, remain independent. Although this take-
over activity by other companies created internal problems initially, several positive
developments resulted. One of the primary benefits of these mergers is the infusion
of greater financial resources to explore and invest in newer and developing tech-
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nology. For example, electronic publishing has become a focal point for all pub-
lishers. A number of the media conglomerates that have acquired scientific pub-
lishing programs have vast networks of sales outlets that offer new opportunities for
publishers to reach previously untapped markets. In addition to opportunities
inherent with the size of these large companies, a new set of fiscal criteria has been
introduced to publishers. Pressure to focus on the bottom-line has forced compa-
nies to realistically reexamine goals and assess sales expectations, particularly in the
highly competitive and fragmented market that currently exists. Executives with
strong financial backgrounds now play a dominant role within these new publish-
ing conglomerates, compared to earlier years when business aspects often played a
secondary role to signing a prestigious author.

Current consensus among publishers is that text publishing in the near future
will produce smaller books used in conjunction with multimedia materials. The
whole area of electronic publishing vis-à-vis the printed word is becoming exceed-
ingly complex. Textbook publishing will change dramatically in the 21st century to
accommodate this new technology. Access to the Internet and the monumental
exchange of information over the Internet will force publishers to reevaluate the
way textbooks are disseminated. The challenges ahead are daunting and only time
will tell what lies ahead for textbook publishers. The relatively straightforward
approach to publishing in the early years was simple compared to the myriad of
options that have to be considered in today’s rapidly changing marketplace.
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Chapter 13

Publishing Science and Technology
Books in India

Mohan Primlania and Raj Mirchandanib

aOxford & IBH Publishing Company, New Delhi, India
bCapital Books International, New Delhi, India

In the early years of independent India, the libraries procured only books
published abroad. In fact it was desirable to have such imports so as to enhance the
standard of education and of setting standards for Indian publishing.

At this stage all STM publishing at the academic level was by the Government
through their various laboratories and research centers of the Council for Scientific
and Industrial Research (CSIR). These works certainly were the first efforts in pub-
lishing technical books, particularly in the field of Agriculture. The Indian Council
of Agriculture Research (ICAR) was helpful to the agricultural community by bring-
ing out many books related to their field. It was one of the factors that set the
ground for the Green Revolution by Indian agriculture scientists in the late 1960’s.
The green revolution truly changed the face of agricultural research and growth.
The late 1960’s not only saw the growth of agricultural research centers and uni-
versities but a lot of qualified academics, many of them having earned their post-
graduation or doctoral degrees from the better known western universities, now
involved deeply in research and teaching in India. Agricultural education and
research were coming of age. Constant and systematic exposure to western research
and channeling efforts to develop technological break-through compatible to
Indian environment was slowly initiating the urge amongst Indian authors to write.
The biggest flaw was however the lack of good distribution facilities known only to
professional book publishers.

The initial exposure Indian publishers had of scientific and technological
books from the West were of reprinting some of the popular American and
European textbooks. Prentice Hall of India, Tata-McGraw Hill and Wiley Eastern
created a strong presence in the Indian textbook market. And the important effect
of their activities was the new relationship which was being developed between aca-
demics, who saw in themselves the potentiality to become authors, and the pub-
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lishing houses. Moreover these publishers were, to a certain extent, making up for
the lack of proper distributional arrangement which prevailed in the government
agencies’ system.

Recognising the need to provide a fillip to science writing, the University
Grants Commission invited authors to write books in their field. They were pro-
vided subsidies for preparing manuscripts. This effort was supported by a scheme
of the National Book Trust of India which gave grants to publishers for publishing
these works and marketing them at low prices. This twin combination certainly did
help in promoting a great deal of writing in science books both in English and the
Indian languages.

Although the Government of India set up these schemes there was a great deal
of criticism about the selection of works and their approval. The red tape in get-
ting works approved for publication eventually lead to its total disarray. The review
process of such works was defective, often leading to poor quality publishing. The
private sector had done nothing worthwhile in science books for twenty five years
after independence. Few original works were published and the total emphasis was
on school textbooks and undergraduate works. Many of these were student manu-
als prepared for examinations.

With industrial growth and greater exposure to science and technology inter-
nationally, obviously something worthwhile had to happen. Initially it was in the
field of university textbooks, names such as Sultan Chand, S. Chand & Sons, Allied
Publishers, Popular Book Depot and Oxford & IBH among others were the ones to
be established. Along with them foreign publishers such as Macmillan, Orient
Longman, Oxford University Press, Cambridge University Press, etc. through their
Indian subsidiaries provided their contribution to original works published in
India. These textbooks provided the lead to higher learning and to advanced pub-
lishing.

The first efforts of publishing in STM for the postgraduate students was led by
publishers such as Allies in Pune, Current Technical and Popular Book Depot in
Bombay, and Oxford & IBH, Wiley Eastern, Tata McGraw Hill and Narosa in New
Delhi. In the field of medicine there were names such as JP Medical, Current
Technical, B. Jain and BI and others who fulfilled the needs of medical students in
India. It must be understood that medicine and science is often pertinent to each
country, even though the principles of such learning are universal.

Unfortunately the scientific temper did not reach the higher levels of excel-
lence required in the rapidly progressing world. These early books therefore did not
achieve much recognition internationally. The concepts of editorial in science pub-
lishing did not find importance with the early publishers. There was never any
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dearth of capability and writing talent among Indians in this field. What was miss-
ing was the need to ensure high levels of accuracy and quality in order to find a
place in the international community. In fact this was one of the reasons for the
brain drain of the 1950’s and 1960’s. The finest scientists went to institutes abroad
to study, teach or research and they often settled there. Their migration to those
countries provided a wealth to them as a bounty. Even those who stayed in India
would find publishers abroad for wider readership, recognition and better remu-
neration. There was never incentive in the country as books in India had to be sold
at very low prices to find a market within the country.

In spite of all odds today we are witnessing as never done earlier not only
higher researched written material but awareness to package the product. Improved
higher education programmes in Africa and the Middle East have enormously
opened the market for good Indian books in these regions. Indian publishers have
realized that the potential export market is unbelievably large. The acceptability of
the subject material coupled with the right pricing has made the export business
viable and the effect has been better production quality and investment in capital
expenditure. In the last few years many American and European publishers have
also found it advantageous to print their books in India under the Export
Processing Zone facilities set up under the Indian government’s liberalization poli-
cy. Economics of scale have allowed many to ship the products from India to South
Asian and Middle Eastern markets. This has indeed improved printing technology
and many Indian authors who were very suspicious of not only the poor quality of
production and the marketing of their research material are willingly working
closely with Indian publishers.

It was in the 1970’s that publishers in India realized the potential wealth in
getting high quality works into western markets. The great difference between the
retail price prevailing in India and those acceptable in the richer countries was an
incentive to publish and export books for these markets. The publishing industry
in India realized the need for quality production to reach wider horizons. The tal-
ent was high enough, but training was essential. No publishing institute existed to
teach the fundamentals of editorial and production to capable young people. Soon
some courses were developed. The University of Delhi established a paper for
degree students. An institute of book publishing which was founded by O.P. Ghai
provided the real beginnings of training personnel in publishing practices. It is to
his credit that he drew upon the talent of the publishing industry itself to provide
the faculty for teaching. Inspite of this, the entire overall situation is still not all
together satisfactory. By and large the publishing community could not see the
merit of hiring professionals to run publishing houses. Editorial needs, which is
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really the heart of publishing, never found a strong place in the industry. Even
today this lacunae exists. Unless serious efforts are made to achieve the excellence
required in today’s world, there will be no real growth or improvement. So far only
a few publishing houses incur the cost of professional editors to ensure an interna-
tionally demanded content. In STM only Tata McGraw Hill, Oxford & IBH, Narosa
and a very limited number of other firms spend adequately on editorial inputs.
Others even consider this cost and concept as unnecessary. Co-publishing pro-
grammes is also gaining tremendous credibility. Here again the Indian publisher is
able to price the product keeping the low Indian purchasing ability in mind and
producing the book for the American or European publisher for them to market
the product internationally under their brand name. The attitude to think big and
look beyond the subcontinent are the elements that are attracting internationally
recognized Indian authors in science and technology to write for Indian publishers
and this has lead to improved production facilities.

Asia has not seen a high level of eminence in science publishing. This is
because of the need to compromise with the low purchasing power of the local
population that this problem exists and continues to do so. Japan is the only coun-
try where books can be sold at prices comparable to those existing in Europe or
America. But they have no publishing in the English language, whereas the earlier
mentioned Indian publishers such as Oxford & IBH, Tata McGraw Hill, Wiley
Eastern, Narosa, BI and JP etc. have realized the potential for science books in
English being sold at prices much higher than the level of the local market.

The great software boom has helped Indian publishing to find a place in the
rich western markets. With the use of these tools, better and better science books
are being published. International seminars, conferences and workshops in science
have also helped in providing good literature for the world market. As a result inter-
national scientists contribute willingly to books published in India. Thus mono-
graph publishing has become internationally important.

Several Indian publishers are also using marketing networks abroad. These
help in getting books to specialists in various academic fields.

Science publishing in the Indian languages remains at a basic level. Because
of market limitations the works produced are mostly for lay readers. These works
are confined to the different states within India. Hence the printruns are small.
Also the writing is not so easy as there has been no development of a vocabulary
for advanced science terminology.

With the participation of Indian publishers in important book fairs all over
the worlds, the market for STM publishing is opening up. These fairs provide an
exposure and a means to enhance sales. Within the next decade Indian publishing
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in science will be at the level of publishers in the west.
Even today some of the serious minded professional publishers are realizing

the importance of creating the excellence which is required by way of editorial
inputs and one can see a qualitative change in the product range. In Science,
Technical & Medical publications Tata McGraw Hill, Oxford & IBH and Narosa are
some of the few who are collaborating frequently with American and European
publishers. These publishers are negotiating arrangements with their overseas con-
tacts to publish their works for the international markets and for the domestic mar-
ket on their own. This is allowing the Indian publishers to maintain quality at
competitive prices and at the same time authors are getting enormous internation-
al exposure.
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Chapter 14

The Move of U.S. Publishers Overseas
Peter Brown

Publishing Consultant, UK

The growth of science in the years after World War II followed an exponen-
tial curve. The War itself had proved a strong stimulus to science by virtue of the
huge effort and resources invested in science to achieve both military aims, such as
the Manhattan projects for making the atomic bomb, and radar, and non-military
objectives such as the purification and manufacture of antibiotics. Concentration
on such projects meant that the application of science to non-military objectives
was very limited but once the constraints of wartime were lifted there was a wide
expansion of the applications of science in all directions. For example, polythene,
an ICI invention patented in 1931, had found its industrial application restricted to
use as an electrical insulator in wartime but had a wide variety of other possible
applications which were rapidly exploited once the end of the war came. On the
basis of wartime restriction ICI were able to obtain a maximum extension of the
term of their basic patent for polythene. Activities such as these contributed to the
general optimism for science and technology and there was a big expansion in
research in both the basic and applied sciences fuelled by an increase in the num-
ber of research establishments, government, academic and industrial.

A further huge fillip to investment in science arose as the result of the launch-
ing of the Russian Sputnik in 1957. The feeling was that the Western powers had
been outwitted and left behind and this contributed to a strong belief that major
further investment in science and technology was essential. In the UK the Robbins
report led to the establishment of a whole group of new universities, each with a
library which was a new customer on a large scale for books and journals and with
science departments who would produce new authors and research papers, presag-
ing good business for STM publishers.

Further factors were the decline of German and French as languages for the
publication of science. Prior to 1939 German was a major language for the pub-
lishing of work in chemistry. The publication Chemisches Zentralblatt vied with
Chemical Abstracts as a major publication of abstracts in chemistry, but it was affect-
ed badly by the war and never managed to re-establish itself subsequently, eventu-
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ally ceasing publication. English became the lingua franca of science, much to the
annoyance of De Gaulle, who insisted on French authors delivering their papers in
French no matter what the occasion. I once was at a meeting where a French author
spoke rapidly in French for 30 seconds, said: “That was my paper, I will now give
an abstract in English”, and spoke for a further 20 minutes. Despite De Gaulle the
use of English has continued to grow and now classic German chemistry journals
such as Chemische Berichte publish their papers in English.

In the wake of these factors the demand for new publications grew.
Traditionally, journal publishing of research papers had always been in the hands
of the learned societies (though, the most prestigious of them all, Nature had always
been published by a commercial publisher). Each learned society was very much
based on a single traditional scientific discipline (Institute of Physics, Physiological
Society etc.). The demand for new journals occurred usually in one of two ways,
either by sub-division of a broad disciplinary subject, or by covering a new inter-
disciplinary subject which did not fall within the remit of a single learned society.
As an example of the first one might consider the sub-division of chemistry, first
into theoretical, analytical, physical, inorganic and organic chemistry, each with its
own journal or journals, and then by further sub-division creating such journals as
Journal of Fluorine Chemistry or Journal of Mass Spectrometry. As an example of the
second, interdisciplinary, type, the field of the neurosciences is a good one. This
field may involve anatomists, physiologists, biochemists, pharmacologists or psy-
chologists and clearly at the outset no single disciplinary based society could cover
the whole area, though a Society of Neuroscience has evolved since.

This background of change and potential expansion for English-language
publications in science drew US publishers to look at establishing bases in Europe.
It seemed logical to establish such bases in the UK, not least because of the growing
predominance of English, and a number of US publishers established offices in
London. In the early 1950’s Academic Books was set up in London as a Sales Office
under Fred Morgan and its success led to a publishing arm, Academic Press Ltd.
being started under the direction of Charles Hutt.

Academic Press had been started in New York by Walter J. Johnson, a refugee
from Nazi Germany who in common with other Jewish professional men had been
forced to flee to the U.S.A. and to abandon the family publishing house of
Akademie Verlag to their enemies. Johnson was joined by his brother-in-law, Kurt
Jacoby, an exceptionally talented editor who was the architect of an impressive
book list of monographs, edited treatises, series and serial publications ranging
across the length and breadth of science. In particular series of up-to-date substan-
tial reviews in specific fields such as protein chemistry were started in the 1940’s,
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with the generic title “Advances in …” and these became subscribed to annually by
a wide range of libraries on a standing order basis. The need to gather together
compendiums of techniques and methods in physics, chemistry and the biological
sciences was also recognised by Jakoby and series such as Methods in Enzymology,
edited by Colowick and Kaplan achieved wide currency and continue today, more
than 300 volumes having been published and the scope extended greatly beyond
that implied by the word ‘Enzymology’ in the title. Scientists responded to what
they saw as an enlightened publishing policy and relationships were forged with the
scientific community which lasted many years and which stood the company in
good stead when new ventures were proposed. Advice and help were freely given
and there was a willingness to take part. Some publishers today, when emphasis is
laid on ‘the bottom line’ even in the short term, do not recognise the importance
of retaining the goodwill of those who are both their contributors of raw material
and their customers.

Jacoby also realised the opportunities that existed for commercial publishing
houses to start new journals and a number of journals having a broad fundamen-
tal scope coupled with scientific validity such as Journal of Colloid and Interface
Science, Virology, Experimental Cell Research and Journal of Molecular Spectroscopy
began life and have continued to succeed.

Charles Hutt soon began making his own contributions to this international
programme and from the London office he started Journal of Molecular Biology, for
which he was able to persuade John Kendrew to become the editor, Journal of
Theoretical Biology with Jim Danielli as editor (who owned a share in the journal)
and Journal of Sound and Vibration Research. These were far-sighted projects which
were still the mainstay of the London office of Academic Press thirty years later. In
particular, Journal of Molecular Biology became the organ of choice for papers in a
new field which took an outstandingly successful course. Kendrew, a Nobel
Prizewinner as the first man to determine the three-dimensional structure of a pro-
tein, myoglobin, was a dominant figure and his strong personality played a role in
establishing the reputation of the journal. It continued to lead the field for a num-
ber of years , but by the early 1980’s had lost some of its lustre and ceased to seem
the exciting journal that it had originally been. Kendrew’s own research career was
comparatively short (all his research papers were published within about fifteen
years) and his interest remained in the physical structural side of molecular biolo-
gy whereas the emphasis of excitement had shifted towards molecular genetics.
Kendrew’s main interest became scientific administration but he was reluctant to
relinquish control of the journal which he saw as his baby. The effect was a loss of
interest in the journal as a vehicle for publishing their work by those at the cutting
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edge of molecular biology. The situation was saved by Sydney Brenner, who loyal-
ly shouldered the difficult burden of changing the thrust of JMB with characteristic
energy and who by vigorous use of his contacts throughout the world transformed
the journal and recovered much of the ground that had been lost, eventually replac-
ing Kendrew as Editor-in-Chief. JMB continues as one of the leaders in its field
under its present editor Peter Wright.

Journal of Theoretical Biology also proved in its early days to be a source of
interesting ideas and comment, particularly in biomathematics, the biophysical
areas and in such topics as theoretical population biology. Jim Danielli, devisor
with Hugh Davson of the Davson-Danielli theory of membranes, was an active and
controversial figure who kept the journal lively and prominent. After Danielli’s
long illness and eventual death it has never found the same prominence.

Academic Press London built up an extensive book programme of mono-
graphs, serials such as Advances in Physical Organic Chemistry and series such as
Methods in Microbiology. These were generally of high quality In 1969 Johnson sold
out to Harcourt Brace, though at first this made little difference to the indepen-
dence of the London office. By the early 1980’s however pressures on library bud-
gets, partly occasioned by the ever-rising cost of journals, had caused the market
for specialist books to shrink and sales per title were falling markedly. The com-
missioning of books from London had continued to expand; as many as 200 titles
per annum were being commissioned. The effect on profits was such as to cause
the US parent management to intervene and the heyday of Academic Press in
London was over. As this piece is being written the sale of Harcourt Publishing, as
the group now is, to Elsevier is going through the legal processes. So what started
with the reincarnation in New York of a German publishing house is now in
European hands and might in some ways be considered to have come full circle.

In 1960 John Wiley & Sons Inc. set up a European office in London. Wiley
had already by then been established for more than 150 years as a publishing house
in Manhattan. They started with general interest books and fiction, publishing
such authors as Conrad, Melville and Poe, but with the expansion of US universi-
ties in the 1870’s went into engineering and developed a high reputation for their
scientific-technical publications. Wiley had marketed their books in the UK and in
Europe through Chapman & Hall as agents since 1895, but now decided that they
wanted to run their own affairs in Europe.

Wiley’s high reputation was justified; in my own original field of organic
chemistry Wiley had made fundamental contributions to the science with the
introduction of new types of publication which provided the chemist with tools
that had never before been available. They can be said to have published the first
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graduate-level text with the two-volume text edited by Henry Gilman. Organic
Syntheses, also edited by Gilman was an ongoing series which spelt out in detail
exactly how to conduct preparations in the laboratory, so that they could be given
to an assistant with confidence that the method described would work in his hands.
Organic Reactions edited by Roger Adams was a series, originally appearing annu-
ally, which was invaluable in designing a synthesis. All of these and more made a
big impact on the research chemist. They resulted from a close relationship
between scientist and publisher which stimulated novel types of publication. Nor
was this success confined to chemistry; physics and fields in engineering, mathe-
matics, statistics and the life sciences were included.

Change was also coming to Wiley at home, as in 1961 they acquired
Interscience Publishers. This company was another formed as a result of the immi-
gration of the principals, Eric Proskauer and Maurits Dekker in response to events
in Hitler’s Third Reich. Dekker was part owner of Dekker & Nordemann, a large
scientific book shop on the Continent. The Dutch publisher Elsevier decided to set
up branches in London and New York and also to set up in New York Nordemann
Publishing Co. to publish books which would be produced in the Netherlands but
marketed outside. Before this operation could be finalised Hitler overran the
Netherlands and Dekker and Proskauer found themselves cut off from their home
base. Their only solution was to found a new company, Interscience and they went
with vigour about the business of establishing relationships with leading scientists.
Particularly fruitful relationships were with Herman Mark, whose polymer series
dominated its field, and with Arnold Weissberger in organising a series of tech-
niques of organic chemistry. But the most significant innovation to be introduced
by Interscience to Wiley was the starting of new journals. In 1946 Interscience had
started Journal of Polymer Science, building on the contacts that had been so suc-
cessful in starting and expanding the book series. With its companion Journal of
Applied Polymer Science, it remains predominant in its field. Until exposed to the
influence of Proskauer Wiley do not appear to have considered seriously the possi-
bility of setting up new journals.

Undoubtedly a big factor in this must have been the predominant position of
the large US learned societies. The American Chemical Society and American
Institute of Physics are both major institutions with mega dollar budgets who have
been active in publishing high quality journals with the strong support of their
members from their inception. Indeed, many learned societies in Europe as well as
US regarded as their prerogative the publication of journals in their subject area.
This could lead to abuse in cases where the author’s findings were out of favour
with those in charge of the Society and there are still scientists around to this day
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who bless the name of Robert Maxwell, because a journal that he founded gave
them an opportunity to publish otherwise denied to them. The only endpoint of
research is to publish the results and there is a finite cost to the process of publish-
ing research results. This was recognised in the United States by building in to
research grants from Federal sources funds for publication. This led to the ‘page
charge’ system in which US society journals charge a rate per page for the publica-
tion of accepted papers. In return, the society subscription rate for such journals is
maintained at a lower rate than would be possible on a strict commercial basis.
Hence US society journals are available internationally at a subscription price per
page published which is relatively cheap by commercial standards. When I
explained this system to William Jovanovich, at that time President of HBJ, he took
great exception to what he considered to be the subsidising of competitive publi-
cations by the US taxpayer. No such funding was available to European scientists
and if Europeans wished to publish in a US journal operating a page-charge system
they either had to pay out of their own funds or seek a waiver from the publisher
of the charge. This was often given, but some loss of priority for the paper might
result. Page charges have been the motivation for start-up of a new journal.
European scientists became disgruntled when they lost priority on submitting
papers to Journal of Chemical Physics and this encouraged North-Holland to start
Chemical Physics as a journal for full-length papers.

So opportunities to start disciplinary based journals falling within the remit
of a society had to contend with such factors and this may explain why it took the
advent of Interscience into the fold before journals became important to Wiley.
Polymer science was a good starting point for it bridged chemistry, physics and
technology, though the ACS has not hesitated to include it subsequently into its
scope.

Wiley moved its European office from London to Chichester after a short
while and has published from there across the board in engineering, mathematics,
statistics, computer science, the physical sciences, life sciences and medicine. One
of the main attractions it could offer to European-based authors and editors was a
ready outlet and its consolidated experience of marketing in North America.

A journal publishing programme was developed which sought to identify a
niche or emerging area of research, secure an editor and board in leading or influ-
ential positions in the area, possibly seek the support of a society in the field to
ensure manuscript submissions and to provide a subscriber base possibly with
member subscriptions tied in to the annual dues of the society.

Though a measure of success was achieved over the years in founding new
journals it has to be said that the main expansion of journals within Wiley has
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come from acquisition of other publishers lists. In the early 1980’s Chichester
acquired the journals of Heyden & Co, whose programme was based on the mar-
keting of spectroscopic and other instrumental chemical data, whilst in 1989 the
New York office acquired Alan R. Liss Inc. with an extensive journal programme
in the life sciences. Then, in 1996 Wiley merged, through the Chichester office,
with the German publisher VCH, whose chemistry programme fitted very well
within the Wiley framework. It brought a cluster of prestigious journals, of which
Angewandte Chemie offered a high penetration of the chemical research fraternity,
and VCH provided also a substantial book list in chemistry.

The story of the two major US STM publishers considered above shows both
similarities and differences between them. Both derive great strength from their
geographical situation in the US and their access to the North American market, the
largest market in the world by a long way for scientific publications. Both have
established extensive relationships with the North American scientific community,
the largest and best funded in the world and used this effectively in major pub-
lishing programmes. This strength has given power to their European publishing
programmes as an asset attractive to European authors.

Wiley remains close to its US origins, with the Wiley family still owning 51%
of the business, It has been very much a book-based business which came later to
journals than AP. Its international position has become much stronger in recent
years and it has diversified from books. Academic Press, within the Harcourt
Group since 1969, was earlier into journals but then did not pursue journal expan-
sion as aggressively as Elsevier did. It now seems that the AP business, which owed
much to the European origins of its founders, has now come into European own-
ership. Both companies have made their impact internationally on STM publishing.
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Chapter 15

Institute for Scientific Information
Tony Cawkell a and Eugene Garfieldb

aCITECH Ltd., Iver Heath, UK
bChairman Emeritus, ISI, Philadelphia, PA, USA

The history and development of ISI, is, to a large extent, mirrored in the his-
tory of Garfield.

International Encyclopedia of Information and Library Science.

The man
In his Times article about the characteristics of Americans, Linklater [11] asks:

“What other country could carry out a survey in which a staggering 81% from rich-
est to poorest concluded ‘I am optimistic about my personal future’ and in which
three quarters of those polled went on to endorse that corny but still deeply held
belief that ‘in America if you work hard you can be anything you want to be’.” The
belief may be corny but Eugene Garfield’s progress is a classical example of it.

The author byline indicates that this chapter has two authors — but that is
not really correct. Introducing myself as the first author, an Englishman, I wrote
this chapter from information gained from Eugene Garfield, from the impressions
of others, and from experiences gained while working for ISI. It is not necessary to
write a hagiographic biography about Dr. Garfield. It is perfectly obvious that it
was he who propelled ISI to its unique position.

Garfield got a B.S. in chemistry at Columbia University in 1949 and worked
with Professor Louis Hammett in 1950–1951. His first paper (as a joint author with
Bernhard [2]) written when he was at Columbia, took three years to be published.
In 1951 he joined the staff of the Johns Hopkins University Welch library’s Medical
Indexing Project under contract to what would become the National Library of
Medicine but was then the army medical library. His reference from Professor
Louis Hammett of Columbia was somewhat inaccurate. It said he is a “hard but
not very original worker”. It was here that Garfield realised the potential of
machines for handling large files of information. He used an IBM 101 statistical
punched-card sorting machine for searching punch cards which had been encoded
with subject headings and standard IBM tabulating machines for the preparation of
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printed indexes. More general inspiration was drawn from H.G. Wells’ idea of a
“World Brain” [12].

He met a number of people while at the Welch Library who were well known
in the profession but he did not have a library degree and was advised to get one if
he intended to stay in the library field. He attended the Columbia library school
and was subsequently awarded a Grolier fellowship, partly because of the excellent
references — rather better than those he received when joining the Welch
library — he received from the eminent librarians he had met at Johns Hopkins.
He could not have afforded the fees without it. He obtained his M.S. in Library
Science in 1954.

In 1961 he was awarded a Ph.D. at the University of Pennsylvania [7]. Garfield
has always been interested in chemistry and was concerned that the indexes pro-
duced by Chemical Abstracts were up to five years late. Later, he entered into com-
petition with the entrenched state-supported Chemical Abstracts by introducing
Index Chemicus in 1960, later re-named Currrent Abstracts of Chemistry and Index
Chemicus. It included the Wiswesser Line Notation for encoding substructures.

This product tells us something about Gene’s motivation. He had a small
number of industrial charter subscribers for CAC&IC but it lost money for twenty
years so why wasn’t it killed off? Its continuation was one reason why several exec-
utives left in the sixties as described later. Garfield says that “the key point was that
I had invested a lot of ego in it and there was a very loyal staff of chemists” [10].
He also explained why he pursued citation more intensively than chemical index-
ing: “I suspect the choice was motivated by the usual desire of a scientist for recog-
nition. Maybe mine was stronger than my need for money or power… I came from
a socio-cultural-economic family background that cultivated a deep sense of jus-
tice… A lot of people are passed over in the formal reward system of science… SCI

and the citation analysis became for me a vehicle to transform an informal system
of recognition into an explicit reward system for science”.

Garfield ran his company in such a way that he rarely found it necessary to
dismiss people. He didn’t mind if his staff adopted flexible working hours.
Consequently the company steadily acquired hundreds of members in its “10-year
club”. Dozens of them stayed much longer. I will never forget the African
American man who had the job of bringing up journals from the basement in
Chestnut St. as required. He wore a large badge proclaiming himself “keeper of
the archives”. Soon after I joined the company I was doing a search and needed
some journals. “Yes Sir” said he “It will only take ten minutes”. It did. He returned
bearing the journals and a huge smile. He had changed a menial task into a chal-
lenge.
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Current Contents
It was while he was at the Welch library that Gene started reproducing the

contents pages of journals as Contents in Advance, this first version being targeted
at librarians and library schools, assisted by some students from Columbia. Four
photographically reduced contents pages were reproduced on 9” x 11” sheets. The
price was $6 per annum. When Gene went to library school it was continued by
Anne McCann of Prometheus Press, but folded a few years later suffering the fate
of all underfunded businesses. In the article cited above, Garfield quotes an esti-
mate from the Small Business Administration that two thirds of all new businesses
in the United States cease trading within the first five years.

He has described his early progress [9]. This article includes a photograph of
him standing in front of the chicken coop near the house into which he moved in
1955.

Garfield called his firm Documation Inc., later changing the name to Eugene
Garfield Associates. Nothing daunted by the failure of Contents in Advance Gene
decided to start up a similar but more ambitious booklet called Management’s
Documation Preview later changed to Current Contents of Management and Social
Science, using a Xerox platemaker and a small offset press. He kept a dehumidifier
running so that the dampness from the floor of the coop would not impede the
workings of the machinery.

The Bell Telephone Company heard about Current Contents of Management
and Social Sciences when it was starting up. They ordered 500 copies of a cus-
tomised edition named Survey of Current Management Literature which had a dif-
ferent cover. The financing of this relatively large order reveals the spirit of a true
entrepreneur. Garfield went to the banks for a loan but they were not interested.
He then heard about the Household Finance Corporation. Having grown up dur-
ing the depression Garfield thought that “going to a finance company was like
being in the hands of the devil”. However, they lent him $500 — the State limit —
and suggested that he tried a branch in another city for more. He did just that
when he learned painfully that large companies are often slow to pay, and borrowed
from several branches.

The size of the Bell Labs order meant that the new publication had to be com-
mercially printed. A Washington-based printer and their public relations man
offered to put up $5,000 to partner Garfield with the new publication. If it was a
success they would put in more. They also provided him with an office in
Washington. His new partners spent the $5,000 on a mailing shot to a list of the
highest paid people in the United States. It was a disaster, generating a total of
about 20 subscriptions — but they did provide a better name for the publication
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— Current Contents (CC). Meanwhile a Current Contents service for one pharma-
ceutical company had been started and then expanded to others.

Universities and medical people later heard about CC and it gradually became
successful. Current Comments — an editorial piece which appeared in the front of
Current Contents issues — were eventually reproduced in the Essays of an
Information Scientist. In volume 1 Garfield said: “It would be difficult to acknowl-
edge everyone who has contributed to these essays in one way or another… though
I take full responsibility for everything I publish I owe a great deal to the knowl-
edge and help of my colleagues and friends”.

Joshua Lederberg wrote the foreword to this same volume. Of Current
Comments he said: “Gene has displayed his enthusiasm, his deep insight into the
scientific process and sometimes a candor and artlessness in the expression of his
feelings that may even offend some who have not also experienced his own scrupu-
lous integrity at first hand”.

The Science Citation Index
In March 1953 Garfield found himself single-handedly conducting a sympo-

sium at the Welch library after two of his colleagues became ill. He presented a
paper later published in American Documentation [5]. The title of the symposium
was “The first symposium on machine methods on scientific documentation”.
Among the three hundred people who attended it was a reporter who gave it
national coverage. It was noticed by Dr. Gordon Allen, a geneticist at the National
Institute of Health.

Gene is remembered “vigorously marketing his ideas” about CC at the
Dorking conference — a landmark meeting described later in this chapter. He has
been no less vigorous in talking about his ideas for an even better known publica-
tion — the Science Citation Index (SCI). His output in print discussing aspects of
the SCI has been enormous. As it was a completely new indexing concept the library
and science communities took a long time to be convinced.

Lederberg and Allen
Garfield’s first article specifically about the SCI was published in Science [6] in

the same year as his American Documentation article. It was this article which
prompted a letter in 1958 from Joshua Lederberg — the year that he won the Nobel
prize for discoveries about “Generic recombination and the organisation of the
genetic material of bacteria”. Lederberg explained why his letter took so long to
compose: “for lack of a citation index I cannot tell what happened to your article
in Science”. Lederburg later coined the name Science Citation Index.
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It was the recommendations of the two geneticists — Lederberg and Allen —
which were so influential at the end of the fifties when Garfield was attempting to
get grant support for SCI development.

Much later (June 1960) Allen sent a diagram showing citation connections
between a collection of articles to Garfield. Allen explained that: “The arrows indi-
cate the direction in which one would be led in a conventional literature search,
starting at any point in the network. A citation index would permit one to trace
the arrows in the opposite direction and hence to find all the articles no matter
where on the network he started” [13]. Allen’s diagram shows citation interconnec-
tions between articles arranged in chronological order with the most recent at the
bottom. When many articles are included it is confusing to try and follow the
routes taken by numerous lines crossing each other — a problem encountered in
the early days of the Science Citation Index when its applications were often
explained with the aid of diagrams of this kind.

Allen’s diagram showed the citation connections between a set of biochem-
istry articles.

Garfield’s reply was enthusiastic: “The material you sent was fabulous. Why
didn’t we think to do this before? I didn’t have this in mind when I said I had some
examples of the power of the Citation Index. I merely meant specific articles which
could be traced through a CI. I once had the idea that some type of network could
be used with Citation Indexes. I am now convinced more than ever, from your
example, that his will be true” [13].

The Institute for Scientific Information and launching the SCI

The name Eugene Garfield Associates Inc., was changed to The Institute for
Scientific Information in 1960. The reason for the adoption of this name was to
create a more equal ground in competing with non-profit organisations. The per-
ception of the scientific and library community was that of a government agency
such as the Russian Institute for Scientific and Technical Information. The name
needed to be right. Shakespeare elegantly makes the point. Juliet knew very well
that as a Capulet her family was at odds with Romeo’s — the Montagus. In the
famous conversation from her balcony with Romeo in the street below she said
“What’s in a name? That which we call a rose by any other name would smell as
sweet”. The rose which was Eugene Garfield Associates altered its name, but not
the nature of it’s activities, to The Institute for Scientific Information.

The 1955 Science article shows that Garfield already had in mind applications
which are widely used today. The idea for the SCI was inspired by Shepard’s
Citations which contains a listing of American court cases, each followed by a
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record of publications which have referred to it. In regard to scientific articles,
Garfield wrote in his Science article: “This would be particularly useful in histor-
ical research when one is trying to evaluate the significance of a particular work
and its impact on the literature and thinking of the period. Such an ‘impact fac-
tor’ may be much more indicative than an absolute count of the number of a sci-
entist’s publications.” Later Garfield wrote [10] “Using citations for evaluating
people is a very tricky business. But if you use the data carefully you can facilitate
an intelligence gathering process that can allow for reasoned and thoughtful 
decisions”.

After initially giving ISI a grant the National Institute of Health was forced by
Congress to change its rules. Because of these tortuous politics money had to be
transferred from the NIH, which could no longer provide grants for companies, to
the National Science Foundation. NSF negotiated a contract with ISI for one thou-
sand copies of a Genetics Citation Index (GCI) for which a multidisciplinary data-
base was required and for which ISI received $150,000 over a three year period. The
idea was supported by Lederberg and Allen. From that database containing data
from 600 journals the 1961 SCI was also created. Having produced the necessary
machine readable data Garfield had hoped for a grant to proceed with it but that
was not provided.

The GCI was published in 1963. It was extracted from a database of 100,000

articles and 1.5 million cited references In spite of the absence of a grant to proceed
with the complete 1961 SCI Garfield took the risk of publishing it. His principle
assistant was Irving Sher, a biochemist and mathematician. He was backed by Phil
Sopinsky who was in charge of data processing. Regular quarterly editions of the
SCI were launched in 1964.

Although Current Contents was bringing in cash, expenditure was exceeding
revenue at this time and Garfield had to borrow some money as described in the
later section “The Company”. He also cut out the patent citation index section
from the SCI.

Most people in the information industry believed that the SCI would fail.
Garfield proved them wrong.

Other activities
In 1957 Garfield visited the UK for the first time. He was short of cash and

paid for a ticket to the UK using TWA’s installment plan. He had been invited to
attend the 1957 Dorking classification and retrieval conference. He met such lumi-
naries as Robert Fairthorne, Cyril Cleverdon, S.R. Ranganathan and many others.
One delegate remembers him as “a young man vigorously marketing his ideas of
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journal contents lists”. Another “recalled the evening when Gene Garfield defend-
ed his proposals for a citation index against a group of very skeptical and outspo-
ken critics including Cyril Cleverdon”.

He took one day off, caught a train to London, and spent 15 hours seeing The
Tower, The British Museum, House of Commons, etc. When he returned to
Victoria station around midnight it was shut. He took a taxi back to Dorking as he
had been asked to chair the next morning’s session. “The audience gasped when I
told them — I didn’t mention that it used most of my remaining cash”.

The extent of Garfield’s enthusiasm, curiosity and depth of knowledge comes
across very clearly in his Essays, published by ISI Press, and now available complete
from his Web home page These essays are mainly reprints of his Current
Comments articles which used to appear at the beginning of Current Contents
issues. There were 15 volumes running from 1962 to 1993. After ISI had been sold to
Thomson, in the foreword of the last volume I wrote: “The boring reality is that
in today’s business activities often require that entrepreneurs must give way to a for-
mal business structure. Roald’s fears will be realised — Gene will no longer enter-
tain us with Current Comments or with the Essays in their present form. Few read-
ers will be pleased with this news. (Roald Hoffman, Cornell University, wrote the
foreword for volume 12)”.

The Essays include such items as “Why medical research?”, “More on crema-
tion and other alternatives to traditional burial”, “Noise R&D abatement could help
employment problems of physicists”, “What your air-conditioner may be giving
you besides relief ”, “Of presidents, politics, and chicken pluckers” and “Jazz tran-
scriptions will blow your mind”. At one time, ISI Press did not publish books. Gene
met V.V. Nalimov at a Moscow book fair and said he would like to publish one of
his books. “But your Institute does not publish books” said Nalimov. “It does now”
said Garfield.

Another of Dr. Garfield’s ideas — The Copywriter — never took off. Perhaps
it was ahead of its time — it required some of the miniaturisation and optoelec-
tronic developments of the eighties associated with microcomputers to be success-
fully engineered. To some extent it was made unnecessary by the arrival of Xerox
photocopiers. The Copywriter aroused the interest of Verner Clapp, President of the
council for Library Resources (CLR) [8]. Gene met him when he was working at
Johns Hopkins. It was hoped that it would be manufactured and sold by an appro-
priate company, its applications being an appropriate part of ISI’s business but not
its manufacture and service.

The idea was to use a small hand-held scanning head for sweeping across that
part of a page required to be copied. It would resolve 4-point type. The copying
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machine and printer, contained in a separate box, was connected to the scanning
head by a flexible cable. The copied strip of data emerged from the box on
Teledeltos electrosensitive paper. Several patents were taken out. The idea was put
into practice and two prototypes were made, the second embodying a number of
improvements. The construction was carried out by a local electronics company
near Philadelphia. Some years later the Japanese made a device for a similar pur-
pose called the Copyjack.

When the design started to become dated Dr. Garfield asked me to re-design
the electronics which I did. I also took out a US and a European patent filed in 1984

on behalf of ISI. It embodied a CCD scanning unit with the means of scanning the
whole page, and selecting the wanted part of the page by windowing and storing
it. The circuitry was based on the microcomputer components available in 1983.
The re-design and new patents were pursued in case a suitable company became
interested in manufacturing. However, the idea was not taken up.

The company
ISI have developed a number of information products including the CC range,

the SCI and related products, CAC&IC and many others. The SCI database represents
the company’s most valuable asset because of the many ways its data can be
processed to form a new product.

Garfield needed all his faith and perseverance over a period of several years to
get the SCI off the ground. Until then he had been the independent publisher of
the successful Current Contents. In the early days Gene’s wife did the paste-up work
in the chicken coop. Later an office in Spring Garden St., Philadelphia was rented
across the street from Garfield’s consulting client Smith Kline & French. More
employees joined the firm. He had almost decided to undertake the preparation of
the SCI without the support of either NSF or NIH. However after some arrangements
were made between these organisations, a contract was signed in mid-1961 and ISI

moved into a building on Chestnut St., Philadelphia near Independence Hall using
rented office space.

In 1965 the company was almost forced to close down under the pressure of
bringing the SCI to the market. Garfield sold 20% of the company as a convertible
debenture for half a million dollars to a group of investors representing the ten top
Wall Street firms, themselves represented by Walter Eberstadt — a decision which
later had some serious consequences.

Shortly afterwards Garfield was faced with a kind of conspiracy. Four vice-
presidents — The Director of Production, Director of R&D, The Treasurer and
the Marketing Director believed that he was going to run the company into the
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ground. They got together and presented him with an ultimatum. Unless he
killed the loss-making Index Chemicus they would resign. Gene believed it had a
future and told them to go. They resigned in a body. When Eberstadt heard
about it he thought that Gene was totally dependent on them and became very
worried. I had just joined the company and knew little about its operations. As
far as I could make out these resignations did not make the slightest difference. I
think that this was in part because Garfield was still an entrepreneur at heart and
had always played a role in key company functions. Evidently the people who
resigned were replaceable without too much difficulty with the exception of Dr.
Sher who returned a few years later and remained with ISI until his death a few
years ago.

By 1978 ISI employed 470 people and covered 5,200 journals published in 31

different languages. All its products are published in English. In that year con-
struction of a purpose designed building started in the University City Science
Center, Philadelphia, close to the Universities of Pennsylvania and Drexel. It cost
$6.5 million. A child care centre was housed in a separate building. An IBM 370-148

computer was used for data processing. Peter Aborn was appointed chairman of the
new building project [1]. The architects were Venturi & Rauch and Denise Scott
Brown. The company moved into it in late 1979. “Every aspect of the building’s
design was carefully weighed to combine the benefits of rigorous systems analysis
and energy efficiency tempered with a good measure of human whimsicality and
warmth” writes Aborn.

In 1988 Ted Cross and JPT holdings acquired over 50% of ISI’s shares. In 1992

they and Garfield sold their shares to Thomson Business Information, a subsidiary
of the Thomson Corporation. The growth of ISI had forced Gene out of his role
as a pioneer and entrepreneur into the politics associated with running quite a
large Company — not his métier. The old incentive-driven success had been
replaced with less satisfying activities. Although the manner of the change of own-
ership was not as he would have planned it he was left a rich man. Among his pre-
sent activities he is President of the American Society for Information Science,
where he is considering its problems — in particular its steadily declining mem-
bership.

Garfield continues to publish The Scientist — a biweekly news journal and
the first full text journal available free on the Web.

Publications in print are gradually giving way to electronic publications —
the Web of Science is a very large database designed by ISI for online network users.
It is used in 14 countries by national higher education consortia. It contains details
of over 23 million source articles containing 300 million cited references extracted
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from the science, social science and arts & humanities journals covered in ISI’s ser-
vices.

By 1998 ISI employed 800 people and covered over 8,000 journals. It also owns
offices in seven different countries.

Eugene Garfield sold ISI partly because of ill-health and partly because of
management and executive staff problems in the early nineties. The pioneering
child-care centre was shut down by JPT but was replaced by a non-profit centre
operated by the same staff. Also closed were ISI Press and the Atlas of Science prod-
uct. The Scientist was spun off to Garfield. JPT were not interest in the company —
only its potential to make money. Short term considerations determined every
decision to maximise value.

Garfield and ISI: reminiscences
I met Gene by accident in 1966 while waiting to meet a colleague in the foyer

of a London hotel. I was scanning Current Contents Engineering when a camera
flash went off and an American introduced himself as Dr. Eugene Garfield, its pub-
lisher. He said I was one of its few UK subscribers. Soon afterwards I found myself
at the Philadelphia out-of-town airport, having been hired as ISI’s man in Europe.
My first visit to ISI was interesting. At the airport I was advised to take a limo to
the Holiday Inn. Being unaware that there were Holiday Inns at all city centres I
was delivered to the Holiday Inn at the city centre, Atlantic City. I changed to a
seat beside the driver — an ex-US army black man who thought my mistake was
very funny. He took me back to ISI’s address in Philadelphia for nothing.

I soon realised that I was going to have an interesting time working for a most
unusual company run by a remarkable man. Gene said “find yourself a desk and
familiarise yourself with the products”. I worked out a search described as “Use of
the Science Citation Index for checking the progress of television signal compres-
sion”, based on Cherry’s work [4]. I wanted to discover how well the system,
designed for science users, worked in engineering. I knew a little about informa-
tion retrieval systems [3].

The next evening Garfield invited me and another member of the staff to eat
out. We eat one course and then moved on to a second restaurant for ice cream —
according to Gene “the best in town” There were 20 varieties with a countless
choice of “toppings”. From then on I worked in Europe, returning to ISI two or
three times a year for discussions. Garfield liked to become involved with the fine
detail.

I had a free hand to promote ISI’s products in Europe. Before a visit to a uni-
versity I checked the authors listed under the address of the university in the SCI’s
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corporate index section, found out who was their most heavily cited author, and
arranged a series of slides to describe the use of the SCI using his work as an exam-
ple, having become a self-appointed, if superficial, expert on the subject area. The
SCI seemed very expensive to potential UK customers so a special effort per customer
was justified.

Eventually I established several people to act as representatives in different
parts of Europe. I was appointed Vice President R&D of the company in 1974.
Garfield naturally expected me to work in Philadelphia. When I said I wanted to
work out of the UK, I was rather surprised that he agreed. My reason was that
Gene’s enthusiasm was too infectious. I did not believe that I would be able prop-
erly to divide my time between business and family.
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Chapter 16

Medical Databases:
Medline versus Excerpta Medica

Robert R. Blankena and Pierre J. Vinkenb

aFormer Executive Chief Editor, Excerpta Medica,
Amsterdam, The Netherlands

bFormer Chairman of the Board, Elsevier and Reed-Elsevier,
London, UK and Amsterdam, The Netherlands

1. Prehistory: the situation up to and immediately after World War II
During the 19th and the first half of the 20th century, efforts to make the

world’s medical literature more accessible to the end-user were dominated by the
German Zentralblätter in Europe and the various publications of the Surgeon
General’s Office/Army Medical Library/National Library of Medicine and the
American Medical Association in the United States. Later, these were comple-
mented (and to a certain extent copied) by the Bulletin Signaletique in France and
the Referativnye Zhurnaly in the Soviet Union.

Credit for the first major attempt to index the world’s medical literature must
be given to John Shaw Billings, who was responsible for the creation of the Index-
Catalogue of the Library of the Surgeon General’s Office, first published in 1880. This
monumental work, the first series of which was finally completed with volume XVI

(W to Zythus) in 1895, ultimately contained subject entries for 168,537 books and
511,112 journal articles, and author entries for 176,364 books; its major handicap,
however, was the lack of currency that inevitably resulted from its alphabetical
setup. In 1879, the cumulative alphabetical catalogue was therefore complemented
by the first volume of the Index Medicus: a Monthly Classified Record of the Current
Medical Literature of the World. Financial problems, however, caused this first
attempt to fail (temporarily) after 21 volumes, in 1899. Following a three-year inter-
mezzo during which the Bibliographia Medica was published in Paris, publication
of the Index Medicus in the U.S. was resumed in 1903 and continued until 1927.

Meanwhile, in 1916, following caustic criticism of both the Index-Catalogue
and the Index Medicus, the American Medical Association started publishing the
Quarterly Cumulative Index to Current Medical Literature, which was to appear in
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parallel with the Index Medicus for the next 43 years. The Index-Catalogue also con-
tinued into a second series (21 volumes, 1896–1915) and even a third (10 volumes,
1918-1932), thanks to the vigorous support of the Medical Library Association, but
the setup and goals gradually changed and subject entries to the current literature
were no longer included after 1925. In 1927, following prolonged negotiations, the
Index Medicus and the Quarterly Cumulative Index to Current Medical Literature
were merged to yield the Quarterly Cumulative Index Medicus; the cooperative
effort ended, however, in 1931, after which the QCIM was continued by the
American Medical Association.

Following a brief hiatus, the ‘Friends of the Army Medical Library’ together
with the Medical Library Association started publishing the Current List of Medical
Literature, a classified listing of the tables of contents of journals received in the
library; monthly subject indexes were added in 1945, so that the Current List and
the QCIM became more or less competing services, while the plans for future series
of the Index-Catalogue were scrapped. Following its modification in 1950, the
Current List contained a register section listing articles in serial numbered order
under their journal titles, plus an author index and a subject index using standard-
ized headings, clued to the descriptive bibliographic data by means of the serial
numbers. These standardized subject headings became the basis for the later
Subject Heading Authority List and still later Medical Subject Headings (MeSH). The
American Medical Association finally discontinued publication of the QCIM in
1959, after which the Current List was transformed into the Index Medicus as we
know it today.

An important characteristic of all of the above publications is that only bibli-
ographic information was provided; although sometimes indexed in depth, the
journal articles were not abstracted and no summaries were included. In Europe,
the practice was quite different. The venerable, German-language Zentralblätter
published abstracts of the current biomedical literature in a series of specialized,
classified abstract bulletins intended for use by the medical specialist. In the pre-
war days, when most scientific articles did not even contain a summary, let alone
an abstract, this meant an intellectual abstracting effort that inevitably delayed the
appearance of the bibliographic reference. The Zentralblätter were therefore used
more for retrospective searches and the compilation of bibliographies than for cur-
rent awareness, a concept that had not yet acquired the importance we give to it
today.

An essentially similar service, in Russian, was provided by the Soviet govern-
ment in the Referativnye Zhurnaly, also a series of specialized, classified abstract bul-
letins, not only in medicine but in all areas of science. Originally intended for
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domestic use in the USSR, and later disseminated (also in the form of tapes) to the
‘satellite’ countries of Eastern Europe, the Referativnye Zhurnaly attracted the seri-
ous attention of the West, and especially the U.S., after the launching of the first
Sputnik. During the next decades, the U.S. government sponsored extensive trans-
lation programs of the abstracts in the Referativnye Zhurnaly. In Eastern Europe,
however, preference was generally given to information from the West; in the med-
ical area, this meant a preference for Excerpta Medica and (when available) Index
Medicus above the comparable Soviet sources.

To a small group of German Jewish publishers who had been hidden in
Amsterdam during World War II, it was clear that the key role of the Zentralblätter
would not survive the defeat of Germany and the ascendance of English as the
international language of science. The lack of abstracts in the Current List and
QCIM meant that there was an urgent need and potential market for an English-lan-
guage medical abstracting service. As a result, Excerpta Medica and its original series
of 15 specialized abstract bulletins, with the slogan “By the medical specialist, for
the medical specialist”, was born.

The original basic concept of the series of semi-independent, specialized
abstract bulletins or ‘sections’ bearing the joint name Excerpta Medica was very sim-
ilar to that of the Zentralblätter. Each bulletin, with names such as ‘Anatomy,
Anthropology, Embryology and Histology’, ‘Physiology and Biochemistry’,
‘Endocrinology’, ‘Dermatology and Venereology’ or ‘Chest Diseases, Thoracic
Surgery and Tuberculosis’, had its own specialist editorial staff that was responsible
for selection, classification and (ultimately) indexing, its own international editor-
ial board of specialist advisors, and its own international staff of volunteer abstrac-
tors. The some 3000 journals then received regularly in Amsterdam were micro-
filmed with the collaboration of the Royal Netherlands Academy of Sciences and
placed in a dated cabinet in the editorial offices of Excerpta Medica where they were
screened by the specialist ‘section editors’ to select articles relevant to their abstract
bulletins. Later on, historically speaking, this process was supplemented by a team
of ‘assignment editors’ who wrote relevant section numbers in the table of contents,
to be checked later by the section editor. After one week, the journals received on
a particular day were taken out of the cabinet, torn apart into individual articles,
and the articles were stapled to an indexing and abstracting form that also con-
tained the section numbers, in presumed order of priority, to which the article had
been assigned. The article then began on a sometimes-lengthy voyage through the
hands of multiple section editors, each of whom added the necessary classification
codes and index terms from his specialist point of view. The first editor who decid-
ed that the abstract should be published in his bulletin was responsible for creating
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the abstract, either by modifying the English summary, by selecting portions of the
text, by sending a foreign-language summary out to be translated, or by sending the
entire article to one of several thousand volunteer abstractors, many of whom were
also members of the international editorial boards. Ultimately, the product of this
work was checked by a native speaker of English, after which the abstract was ready
for publication in all sections that had selected it. In the case of multidisciplinary
articles, this sequential processing sometimes meant that more than a year elapsed
between journal receipt and publication of the abstract. Nevertheless, Excerpta
Medica soon acquired a large number of individual subscribers, as well as medical
libraries.

Actually, during the first few years of Excerpta Medica’s existence, the month-
ly abstract bulletins did not contain a subject index; retrieval was by means of dec-
imal classification systems, specific to each section, with a cumulative subject index
published at the end of each year. Initially, the terminology used in these annual
indexes was also subject-specific and thus varied from abstract bulletin to abstract
bulletin; all this was to change radically after the appointment of Pierre Vinken (a
neurosurgeon who ultimately became the Chairman of Elsevier after the latter
acquired Excerpta Medica in 1971) as President and Chief Editor in the 1960’s,
marking the beginning of the efforts at professionalization that would continue
unabated for the next 30 years. The philosophy underlying Excerpta Medica’s ulti-
mate system of semi-controlled subject indexing was that the specialist editor
should be left free to write down all those terms he considered necessary to repre-
sent the content of the article, at the level of specificity he deemed necessary, using
the preferred terminology of his subject specialty, and that these suggested terms
would be controlled afterwards (‘à posteriori’) against a growing ‘thesaurus’ (ini-
tially a separate one for each specialty) to eliminate synonyms and spelling errors.
This was felt to be preferable to a forced choice of indexing terms from a pre-exist-
ing list, such as was the case at the National Library of Medicine, since it not only
spared the valuable time of the medical specialist but also enabled a much more
rapid response to specific new concepts (such as drugs) appearing in the medical
literature. The indexing was precoordinate, with a preferred length of two or three
words per index term. In order to prevent an all too rapid growth of the thesaurus,
there were some limiting rules or guidelines. Thus, all terms were in the singular
noun form, in American spelling, and in the natural word order rather than rotat-
ed; furthermore, a philosophical distinction was made between ‘primary terms’,
under which a reader could be expected to look in a printed index (names of dis-
eases, anatomical terms, drugs, etc.), and ‘secondary terms’ such as child, diagno-
sis, treatment, the names of experimental animals, routes of drug administration,
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etc. that are usually significant only when combined with a primary term; index-
ing terms in which a primary term and a secondary term are combined were gen-
erally forbidden. Only the primary terms were controlled, and in the printed sub-
ject index, only the primary terms created separate alphabetical entries, followed in
each case by the other primary terms and then by the secondary terms. These sec-
ondary terms or ‘secondary text’ created a kind of ‘mini-abstract’ that frequently
included quantitative information or more detailed findings or methods. An exam-
ple of such a rotated index entry is shown in the box below.

brain infarction, carotid stenosis, hydrocephalus, radiodiagnosis, bilateral, 4-year-old child, 114

carotid stenosis, brain infarction, hydrocephalus, radiodiagnosis, bilateral, 4-year-old child, 114

hydrocephalus, brain infarction, carotid stenosis, radiodiagnosis, bilateral, 4-year-old child, 114

Although this approach to indexing had definite advantages over the use of a
pre-existing thesaurus, there were practical problems that only really became appar-
ent after automation and the integration of the separate thesauri into one ‘Master
List of Medical Terms’ or ‘Malimet’. First of all, as we shall see below, the thesaurus
showed an irrepressible tendency to grow much too fast, with the addition of terms
that were used extremely rarely, and secondly, the use of this increasing number of
highly specific terms turned out to be relatively inconsistent, with similar articles
often being indexed in different ways; although not disastrous in a printed subject
index, this created difficult problems later in the training of users for on-line
retrieval.

2. Automation, professionalization, and thesaurus development
Given the geometric increase in the volume of medical literature, together

with the increasing cost of human labor and the need for more rapid access to bio-
medical and especially pharmacological information, it soon became clear to every-
one that automation was the answer. It was expected that automation of the pro-
duction systems for indexes and abstract journals would also create improved pos-
sibilities for information retrieval. In the United States, however, the initial experi-
ence with a punched-card system was disappointing in this respect.

In the 1940’s and 1950’s, the Welch Medical Indexing Project gave high prior-
ity to the development of machine methods for the production of the Current List,
together with more theoretical work on coordinate indexing and the development
of a ‘Subject Heading Authority List’ that was ultimately to result in the first MeSH.
By 1960, a production system had been created consisting of Flexowriter compos-
ing machines for the index copy, IBM keypunches and sorters for alphabetizing the
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copy, and a Listomatic step-and-repeat camera for composing column-width film.
It quickly became evident, however, that this was inadequate as a retrieval system.
The fastest card sorter then available could handle only 1000 cards a minute; to
search a 5-year file containing 750,000 subject cards would take some 12 hours. A
far-reaching decision was therefore taken to invert the objectives, i.e. to design a
retrieval system from which a publication system could later be derived. This ulti-
mately led to the computer-based system now known as MEDLARS (Medical
Literature Analysis and Retrieval System).

Early in 1964, a system based on a Honeywell 800-200 computer and GRACE

(Graphic Arts Composing Equipment) for phototypesetting was able not only to
produce Index Medicus but also to perform experimental retrospective searches in
batch mode. By 1968, there were 12 search formulation centers in the U.S. and sev-
eral in foreign countries, and searches were being performed on four computers
outside the National Library of Medicine. Meanwhile, in the latter half of the
1960’s, plans were being made for the on-line input of indexed material, and the
first experiments were carried out with on-line retrieval. In 1971, MEDLINE (MED-
LARS On-line) was officially started, and a new system based on two IBM 370/158
computers, coupled together as a multiprocessor system to operate as one, was
delivered in January 1975.

At Excerpta Medica in Amsterdam, the problems were similar, but the efforts
were concentrated initially on automating the production of the abstract journals
and standardizing the indexing terminology, rather than on retrieval as such.
Between the late 1940’s and the middle 1960’s, the volume of the Excerpta Medica
operation had increased significantly. Thanks partly to subsidies and stimulated by
pressure from both specialist subscribers and specialist editors, several new abstract
journals came into existence and a number of larger ‘sections’ were split to yield
more specific daughters. The volume of literature processed had also increased sig-
nificantly, to about 250,000 articles (100,000 of them with abstracts) per year,
derived from some 3500 journals yielding ca. 20,000 individual issues annually; all
of these articles were indexed on the basis of a thesaurus that had in the meantime
grown to about 400,000 terms (preferred terms and synonyms), and classified in a
polyhierarchic system containing more than 3500 ‘pigeonholes' at four levels in 39

independent ‘sections’. The need for cost reduction coupled to the desire to pro-
vide better and more rapid access to medical information led to the decision to
transform the loosely connected series of manually published abstract bulletins into
an integrated, uniformly indexed and classified, electronic database from which the
abstract bulletins could be obtained as a by-product.

In 1965, Pierre Vinken contacted Frans van der Walle, the director of a small
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software development company named Rescona; this contact was to lead to the cre-
ation of Infonet, which was given the contract to create Excerpta Medica’s ‘Mark I’
system for the automated storage and retrieval of biomedical information.

At that time, computer technology was still in its infancy. Standard word-pro-
cessing software and disk memories did not yet exist and the ‘mainframe’ proces-
sors had a power that is dwarfed by any present-day PC. Electronic phototypeset-
ters had just started to become available. The choice of hardware eventually fell on
two NCR 315-501 RMCs (Rod Memory Computers), 10 CRAM-V magnetic card stor-
age systems, and an NCR 321 communications controller. The internal memory
capacity of the configuration was 40k. The CRAM-files were equipped with large
information cartridges, each containing 384 3.65x14-inch magnetic cards, each con-
taining 144 recording tracks with a recording density of 936 bits/inch and a resul-
tant capacity of 1500 six-bit characters; these cartridges had to be exchanged man-
ually, since two were required for each year of Excerpta Medica, but this took less
than a minute. Any card from a cartridge could be dropped into read/write posi-
tion within 125 milliseconds. The developed software was revolutionary, being
completely randomly organized and using a CRAM-card storage facility with direct
addressing possibilities similar to those of present-day disk systems, together with
NCR’s ‘FAMOUS’ index-sequential software package that made the on-line update
and recall of the thesaurus for each separate index term possible with response
times measured in seconds, at a time when comparable information systems were
still completely magnetic tape oriented with thesaurus update runs of some 24

hours (F. van der Walle, personal communication).
The Excerpta Medica production system also comprised 16 magnetic tape

units and a paper-tape input unit that read 600 characters/second. Although all
information for input was normally punched on paper tape, input was also possi-
ble via a Micro-Image Card Reader. The software included a systems supervisor
that controlled the legitimacy of all input, as well as checking on the presence or
absence of certain types of information; its most important component, for con-
trolling indexing input, was based on Malimet and included a program that con-
trolled the logical consistency of the relationships between Malimet preferred terms
and synonyms. Finally, there was a publishing subsystem that provided for the
compilation of the bibliographic information and abstracts in the database, assign-
ment of abstract and page numbers, make-up of the final pages and compilation of
the author and subject indexes for each abstract bulletin, resulting in a magnetic
tape that was used to drive a Digiset photosetter.

Another and more intellectual aspect of the automation of Excerpta Medica’s
production system was the creation of an integrated thesaurus to control the index
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terms to be input into the integrated database. As early as 1963, Excerpta Medica’s
Board of Chief Editors had decided to try to alleviate the existing chaos in medical
terminology and the resultant inconsistencies in the subject indexes of the individ-
ual abstract bulletins. On the other hand, they had no desire to create an à priori
thesaurus from which indexers would be forced to select terms. Taking the 1962

cumulative annual indexes as the starting point, the Chief Editors discussed the
how and why of each entry and each cross-reference with the responsible indexers,
which soon resulted in a number of small thesauri, one for each medical discipline.
However, when an attempt was made to integrate these thesauri, it was found that
many of the terms had several different meanings and that the cross-references were
often mutually incompatible. Furthermore, the number of terms was so large that
even punched cards and conventional IBM equipment did not suffice to control
the thesaurus input. A computer program was therefore requested and obtained
(see above).

At the end of this initial project, Malimet represented a file of about 25,000

preferred terms and 50,000 synonyms. With this as a starting point, the indexing
entries suggested daily by the specialist indexers were checked against this growing
authority file. Any term not recognized by the computer was printed out on a
weekly ‘error list’, which was referred to a team of medical specialists who were
experienced in the terminologies of all medical disciplines. Each term on these
error lists had to be either ‘translated’ into an existing term or accepted as a new
term in the thesaurus. Unfortunately, however, the error lists were so large as to be
practically unmanageable in the time available, and to make matters worse,
Malimet was not yet available on-line, so that the editing work of this team was
based on periodic printouts or (later) microfiche versions that were quickly out of
date. As a result, Malimet grew very rapidly and in a somewhat uncontrolled fash-
ion, so that the number of preferred terms soon reached 125,000 and the number
of synonyms perhaps twice that. Despite the guidelines referred to above, the trans-
fer of the processing of the error lists to internal staff and the later availability of
Malimet on-line, the growth of this à posteriori authority file continued at an
alarming rate and a decreasing percentage of the preferred terms were frequently
used.

Automation also made possible (or necessary) a number of other changes in
Excerpta Medica’s production system and retrieval facilities. Thus, the tables of con-
tents of the individual abstract bulletins were cast into a consistent decimal form,
if necessary, and integrated into EMclass, a polyhierarchic classification system with
a maximum of four levels, the first of which was the section number. The subclas-
sifications within each section remained independent and pragmatic, being
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designed to divide the literature into a large number of more or less equal piles
rather than to provide a logical breakdown of the field. New subclassifications
could be created at any time, although changes in the hierarchic structure were dis-
couraged. In order to make a selected list of secondary concepts retrievable by pro-
jected future users of the database, these concepts were given numbers and com-
piled into the Item Index (later to be known as EMtags); these were terms repre-
senting, for example, the type of article, routes of drug administration, age groups,
geographic concepts or the names of experimental animals, and were similar to the
‘checktags’ of Medline.

Since the bibliographic information (‘reference’ or ‘citation’) for all selected
articles was now input first, before the abstract or any indexing, a new type of prod-
uct also became possible: the literature index. Among the ca. 250,000 articles select-
ed annually for the database, about 150,000 never received an abstract but would
nevertheless be indexed and classified, often by multiple sections. It therefore
became tempting to use some of these for saleable products (even before database
tapes became a product), and the first such ‘literature indexes’ to be produced were
the Drug Literature Index and Adverse Reactions Titles. Especially the Drug
Literature Index (section 37 in the database) was an impressive product, including
upwards of 50,000 articles per year, derived not only from the 3500 ‘normal’ jour-
nals but also from some 200 specially selected chemical and pharmaceutical jour-
nals, and indexed in depth from both a medical, a pharmacological and a chemical
point of view (with separate fields, for example, for trade names, manufacturer’s
names and the Wiswesser Line Notation). As DrugDoc, these two sections would
come to represent an unusually valuable portion of the total database.

In the interest of getting the information into at least the literature indexes
and the database more quickly, the routing of the articles and indexing forms was
also streamlined. Now, instead of a single index form to be used by all the assigned
sections, the system responded to the input of the bibliographic information by
printing out separate forms for each section, which were attached to the article and
sent along to the first editor (this always being the DrugDoc editors if relevant).
When the article with its forms was returned (within a strictly controlled time peri-
od), the indexing for the first section was immediately keyboarded and sent for
input while the article and the remaining forms went on to the second section. As
a result of the input of indexing and classifications, the reference became available
for printed publications such as the Drug Literature Index and for output onto
database tapes. This process was repeated for each assigned section, until ultimate-
ly only the abstract form, on which the editors had indicated whether or not they
wished to publish the abstract, was left. This abstract could very often be prepared
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by the internal abstracting department that had in the meantime been organized.
This sequential input of indexing from the point of view of several assigned sec-
tions of course meant that the database user (tape subscriber) would receive the
same item repeatedly, sometimes with only minor additions. As we will see later,
this was a major objection, leading to various attempts to prevent or alleviate it.

3. ‘Mark II’, on-line access and the battle for currency
Early in the 1970’s, the Directors and Chief Editors of Excerpta Medica

became convinced that the long-term future lay in the sale of electronic informa-
tion via database tapes, and that the existing production system and the hardware
used for it were no longer the most suitable for the purpose. They therefore again
turned to Infonet with the request to make an inventory of the problems and ideas
in the minds of the Excerpta Medica staff and to come up with a concept for a new
system. Meanwhile, in line with earlier attempts to professionalize and streamline
the processing of biomedical information for the database, two full-time Executive
Chief Editors had been appointed to help the Chief Editors (themselves part-time
with responsibilities elsewhere) run the system. These two would play an active role
in the next two decades in the attempts to accelerate the input of information and
at the same time make it more readily retrievable, beginning with a key role in the
consultations with Infonet on what would become the Mark II system. Following
a detailed analysis of the bottlenecks and the possible solutions in terms of hard-
ware and software, it was decided to abandon the NCR equipment and to replace it
with a network of Digital minicomputers, linked together to provide the necessary
speed and capacity; it was felt that this would provide greater flexibility, at lower
cost, than the choice of a mainframe. The CRAM-cards were therefore replaced by
disk drives and magnetic tapes, and the thesaurus control group was given
improved access to Malimet. Very soon, the first experiments could also be orga-
nized on search formulation for the retrieval of information, as a result of which
the quality control over the medical indexers was tightened up.

With a view toward accelerating the input of the abstracts, the role of the vol-
unteer abstractors was gradually phased out; this was made possible by the fact that
the overwhelming majority of the articles from important journals now had
English-language summaries, combined with an increased contribution from in-
house personnel. At the same time, various experiments were made with the input
of bibliographic information and indexing at different stages, separately and com-
bined. For many articles from important journals, a bibliographic reference and an
abstract were input first, together with the assigned section numbers, providing
rapid (albeit unindexed) information for on-line retrieval by means of free-text
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searches. In other cases, highly specialized articles from important journals were
indexed and classified before input of the bibliographic information, so that every-
thing could be input together. Tape subscribers, however, continued to complain
about the multiple receipt of essentially the same information. This was aggravat-
ed by the increasingly multidisciplinary nature of the medical literature and by the
subdivision of the abstract bulletins into increasingly specific daughters, so that the
average number of sections to which an article was assigned tended to increase.
Although these more specific abstract bulletins were attractive to the specialist indi-
vidual subscriber, and the more specific classifications were useful for retrieval, the
multiple receipt of the same information was an aggravation to librarians and data-
base managers alike. To try and alleviate this, some arbitrary limitations were
placed on the depth of assignment, particularly for articles from less important
journals, and attempts were made to group the indexing input for several secondary
sections. All of this made for a continuing process of change in the editorial pro-
cedures, guidelines and forms.

By the middle 1970’s, Excerpta Medica was sending computer tapes weekly to
a number of pharmaceutical companies and governmental agencies in foreign
countries, and EMbase was accessible on-line via providers such as Dialog, DIMDI,
DataStar, BRS, STN and JICST. Although the printed abstract bulletins were still the
major source of revenue, on-line access was starting to represent an attractive alter-
native, particularly for the individual end-user. The attention of Excerpta Medica’s
user training programs was therefore increasingly directed at retrieval from the
database, and this in turn had an inevitable effect on editorial procedures and pro-
duction streams. For example, the primary indexing terms on an article were fur-
ther subdivided into A-terms and B-terms, depending on their relevance in that
article, and only the A-terms were rotated in the printed indexes. The number of
EMtags and classification subcategories was increased, and a continuing effort was
made to reduce the time between journal receipt and input of indexed references.

4. EMbase versus Medline and the role of user aids
This period also witnessed the appearance of several articles in which retrieval

from EMbase was compared with that from Medline. The general conclusion from
these comparative studies was that the speed of input into the two databases was
comparable, that EMbase often yielded more references, particularly in drug-relat-
ed areas, but that the proper formulation of searches designed to yield comprehen-
sive retrieval with a high degree of relevance was relatively difficult for EMbase.
Users often complained about the inconsistent use of specific indexing terms, clas-
sifications and EMtags, and about the need to use several alternative formulations
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simultaneously in order to retrieve all relevant articles. This underlined the need for
user training and for the development of user aids. After all, even though most
individual users would probably start with a free-text search of the terms appearing
in the titles and abstracts, and although the higher percentage of abstracts in
EMbase, combined with the deep indexing using both primary and secondary
terms, gave EMbase a certain advantage in this respect, there are many theoretical
reasons for not relying entirely on free-text searching if either comprehensive or
highly relevant retrieval is desired. Retrieval using the controlled vocabulary is to
be recommended, but then one must know how to use it.

The first of the many new user aids produced in the 1980’s was the Index to
EMclass. The classification categories represented an effective tool for the retrieval
of broader concepts (more effective than the very broad Malimet terms), but the
polyhierarchic nature of the classification system made it difficult for the on-line
user to find the relevant classifications. Similar subcategories could be found in sev-
eral sections, but their use of course depended on the assignment of the article to
those sections, and the point of view of the medical discipline involved was implied
in the definition of the classification subcategory. Following many serious discus-
sions with the Chief Editors and section editors, an index was finally produced in
which the users were referred from all concepts present in the entire classification
system to all relevant subcategories in all sections. This guide was received with
enthusiasm by the users.

A list of EMtags and the List of Journals Abstracted (with CODEN-codes and
classified according to both subject specialty and country of origin) were of course
relatively easy to produce and distribute. In contrast to MeSH, however, which was
available in printed form in every medical library, Malimet was only available on-
line or on (rapidly outdated) microfiches. Moreover, although control over its
growth had been improved considerably, there continued to be a problem with pre-
coordinated terms that were inconsistently used. Analysis showed that of the
approximately 150,000 preferred terms then in existence, only about 20,000 were
used with any frequency. It was therefore decided to produce a user aid
(MiniMalimet) containing the most frequently used terms, and to encourage the
more consistent use of these terms by distributing the list to the indexers as well.
This list, which was eventually incorporated into a comprehensive Excerpta Medica
Guide to the Classification and Indexing System, was also received with enthusiasm
by users, although less so by the indexers, who felt that their traditional freedom
was being curtailed. Simultaneously, an effort was made to limit the addition of
new terms to the names of specific concepts such as drugs, syndromes, plant or ani-
mal species, etc. and to prohibit the addition of new precoordinated concepts.
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This, however, would prove not to be the end of the story. During the 1980’s,
despite trials with the publication of various new types of printed products and
even new abstract bulletins such as ‘Toxicology’ or ‘Forensic Sciences’, it became
increasingly clear that the printed products were being supplanted by on-line access
and electronic spin-offs such as sections of EMbase on CD-ROM or magnetic tape,
EMSCOPES, EMbase Alert, etc. Although EMbase continued to be appreciated and
used, particularly for the retrieval of drug-related and other highly specific infor-
mation, users regularly complained of the difficulty of search formulation and the
lack of hierarchic structure in Malimet, which made the retrieval of broad concepts
particularly difficult. In 1988, therefore, the decision was finally taken to introduce
a limited amount of hierarchic structure into (Mini)Malimet and create what was
to become EMTREE or EMTHES.

As might be imagined, this was not an easy operation. First of all, a decision
had to be taken as to the kind of structure to be introduced. The easiest solution
might possibly have been to simply switch to MeSH, especially since this would have
satisfied user demands that it should be possible to run searches formulated for
Medline against EMbase as well with a minimum of modification. However, this
would have meant a radical break with the past, making the information in the
existing years of the database more or less irretrievable. It was strongly felt that the
existing Malimet terminology had to be preserved, also for the benefit of the index-
ers. Furthermore, there was a feeling that MeSH, burdened by a history of more than
30 years with little change, could be improved upon in the light of new insights.
The compromise reached was to take over the basic superstructure of MeSH, i.e. the
15 categories or “facets” at the highest level, together with some of the first-level
subdivisions, and to attach the 20,000 most frequently used Malimet terms, plus
10,000 additional drug names and some terms newly created for ‘umbrella’ con-
cepts at higher levels in the tree structure, to it. Moreover, MeSH headings would be
added as synonyms of the EMTREE preferred terms wherever possible. This gargan-
tuan task was largely accomplished within one year, so that EMTREE could be
announced in 1989.

In its present form, EMTREE consists of about 40,000 drug and biomedical
preferred terms or ‘descriptors’, plus over 170,000 synonyms (about 12,000 of
which are included in the printed thesaurus); the descriptors are organized into a
cascading tree-like structure with a maximum of seven levels of subdivision (15
facets at the top, divided into 127 subfacets, etc.), represented by about 10,000

numerical codes. Of the 40,000 preferred terms, about 5000 are ‘explosion terms’
with directly equivalent codes that have more specific terms under them, while
about 30,000 are specific terms that are posted under broader concepts. Indexers
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are expected to use the existing terms consistently, but may of course suggest ‘can-
didate terms’ (which are also appended to the reference in the database) that are
reviewed regularly for inclusion in EMTREE. The inevitable changes in the hierar-
chic structure and terminology are carefully documented and announced annually.
EMtags and EMclass are no longer used as such by the indexers, but can of course be
used to search older EMbase files.

5. The present
At latest reports, EMbase continues to do well in its competition with

Medline. The need for speed and economy, combined with the new editorial pro-
cedures associated with the use of EMTREE, have resulted in a further streamlining
of the production process. All input is now on-line, section assignment and even
the generation of many of the tables of contents for the printed products are now
automated or combined with input of the bibliographic reference. In principle,
bibliographic references (‘citations’) are input for all articles (about 400,000 per
year) in all biomedical journals processed, without selection. Many of these refer-
ences and abstracts are also obtained in machine-readable form, from Elsevier and
associated publishers, and the role of the individual medical editors has been
reduced to a minimum. The original concept of “By the medical specialist, for the
medical specialist” with which Excerpta Medica began more than 50 years ago, has
thus been sacrificed to a considerable extent in the interests of speed, economy,
consistency and user friendliness.

These days, everyone’s attention is on the Internet and the possibilities that
this medium offers for the retrieval of information. EMbase is of course also avail-
able via the Internet, although not for free. Perhaps more importantly, an increas-
ing number of original journals are also available via the Internet. An example in
this direction is the ScienceDirect project of Elsevier Science, which offers Internet
access on a subscription basis to a file that currently consists of more than 1.2 mil-
lion articles. More on medical publishing via the Internet can be found in Ch. 19.
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1. Introduction
The application of computers to publishing, and to science publishing in par-

ticular, can be traced back to the period immediately after the end of the Second
World War. In a paper published in 1945, former vice-president of MIT Vannevar
Bush described the use of new technology for the recording, organisation and con-
sultation of information [1]. This paper proved to be a seminal one, since it can be
regarded as the start of various streams of development. These developments even-
tually resulted in applications and technologies we find in our offices and in our
homes today.

In the western world most people are nowadays familiar with Internet, in par-
ticular with the World Wide Web. However, the World Wide Web is very recent
technology. It was developed in the early 1990’s at CERN in Geneva by Tim Berners-
Lee, Robert Cailliau and co-workers. Internet, and the Web in particular, contin-
ues to influence the field of science publishing. Another significant step forward for
the dissemination of scientific knowledge, especially in the fields of mathematics,
physics and computer science, was the development, by Stanford professor Donald
Knuth, of the TeX system (see Ch. 18).

In the second half of the twentieth century the following three trends can be
observed. Firstly, computers became smaller, cheaper, faster and more versatile. The
result of this is that many people nowadays use computers for their daily work, and
in some cases people cannot even do their work without computers. We also find
computers in schools, in our homes, and even in places called “Internet cafes”.
Secondly, various means of telecommunication became more widespread and
cheaper. As a result we now have regular telephone service, mobile telephone ser-
vice, and global computer networking both with and without wires. Thirdly, vari-
ous people developed innovative applications of computers, other than the pro-
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cessing of numeric data (number crunching). Most people in the western world are
familiar with word-processing software and calculation tools such as spread-sheets,
but not so long ago manuscripts were still written by hand or typed on a typewriter.

When you consider how these trends apply to the area of (science) publish-
ing, many different areas of development come to mind. In this chapter we will dis-
cuss the following three areas.

1. Without the Internet as a (nearly) world-wide facility for computer net-
working, there would not be a World Wide Web. The development of the
Internet will be summarised in section 2.

2. As computers became more powerful and more easily available, people
began to apply them to the production and processing of documents. An
important concept in this field is the ‘markup’ concept, which will be
explained in section 3. A well-known application of markup techniques to
the production of scientific documents, perhaps even the best known
throughout the world, is Donald Knuth’s TeX system, the history of which
is described in Ch. 18. Parallel to the fast deployment of TeX within the sci-
entific community in the 1980’s and 1990’s there was another important
activity, namely the development of the international standard SGML, and
its application to document models for science publishing. Web technolo-
gies such as HTML and XML were derived from SGML. This will be also
described in section 3.

3. Most text documents have a linear character, i.e. they are read from start to
end. Using computer technology it is possible, however, to create and use
non-linear documents, i.e. documents that can be read in various ways.
Various people have played a role in this area, but the three most impor-
tant ones are: Vannevar Bush, Douglas Engelbart and Ted Nelson. Their
work, which will be described in section 4, underlies the World Wide Web
as a global hypertext system, but also other forms of hypertext or hyper-
documents. The work of Engelbart also underlies the graphical user inter-
faces of contemporary computers. We do not describe here the work on
‘search engines’, based on information-retrieval research, which play an
important role in the disclosure of the World Wide Web, which contains
a tremendous number of pages and keeps growing daily.

2. Development of the Internet
The first public demonstration of what is now known as the ‘Internet’ was

during the International Council for Computer Communications (ICCC) confer-
ence in Washington DC in 1972. It was developed under the auspices of the US
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Defence Advanced Research Projects Agency (DARPA), which itself had its roots in
the reactions in the United States to the Soviet launch of the Sputnik satellite in
1957. New directions in DARPA under J.C.R. Licklider from 1962 lead to the estab-
lishment of ARPANET in 1969 under R. Kahn.

In Europe experiments in the United Kingdom and France had been done on
similar lines since the mid 1960’s. In the United Kingdom, Donald Davies of the
National Physical Laboratory (NPL) had in 1965 coined the term ‘package switch-
ing’ for the technology underlying the new computer communications. During the
first decade the new technology had only involved a handful experts on both sides
of the Atlantic, and it was only after 1972 that applications work did commence
which could be said to have any effect on scientific publishing or communications.

It is interesting to note that the engineering association IEEE, with a leading
communications society branch, in 1971 found the idea of a conference on com-
puter communications premature: “it would not attract even 100 persons…”
Hence ICCC was born and the conference of 1972 was organised independently of
IEEE. This conference attracted more than 1100 participants, and the Internet ideas
got its first large-scale exposure there. In connection with the next conference,
ICCC’74 in Stockholm, the idea of an international journal was born: Computer
Networks.

The days of conception of the Internet followed the introduction of the con-
cept of time-sharing in the late 1950’s, and Licklider reported that he first heard of
it during the world computer congress organised by UNESCO in 1959 in Paris. Time-
sharing was introduced as a solution to the need for sharing computer resources in
a time when computers were few and very expensive. Connecting them via net-
works was in many situations a more cost-effective way of usage. In the concept of
Donald Davies, traditional message switching as seen in telegraphy, albeit slow, was
an alternative to using the telephone network. Communication between comput-
ers was characterised by short periods of intensive information exchange , for which
the concept of ‘circuit switching’ known from traditional telephony proved less
suited. Package switching combined message switching with time sharing. The
next step was to define end-to-end protocols whereby each package contains infor-
mation about sender, destination and how many packages make up the complete
message.

The concept of ‘open-architecture networking’, introduced by Kahn in 1972,
showed the way to connect entire networks based on different architectures. This
was done with what was called an ‘internetworking architecture.’ ARPANET provid-
ed the testbed for the development of interconnecting networks, and this led to the
widely used Transmission Control Protocol/Internet Protocol (TCP/IP) in 1978.
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Since the mid 1970’s the systematic introduction of Internet-related protocols
into many operating systems in the United States provided a main ingredient in the
spreading of Internet, partly because TCP/IP had been given away free of charge.
The experimental Internet started in 1977 with 100 host computers, mainly within
the scientific world. File transfer, electronic mail and discussion groups were among
the main applications at the time. The now familiar Domain Name System was
developed a few years later, in 1983, in response to the continuous growth of the
Internet and the associated administration.

The ARPANET had its demise after 20 years, but around 1990 the management
structure of the Internet was still very similar to the structure set up during the
DARPA time. Already by the mid 1980’s, DARPA was no longer the major funding
agency supporting the Internet. Various governmental bodies, both inside and out-
side the United States, shared in the funding, and there was also an increased inter-
est from the commercial sector. The management structure of the 1980’s consisted
of an Internet Activities Board (IAB), and a structure of task forces, with each task
force focussing on a particular area of technology. Later, the Internet Engineering
Task Force (IETF) was introduced to co-ordinate the work of the individual task
forces. A major activity was always the standards process, which differed signifi-
cantly from that seen in the international standards bodies, the International
Organization for Standardization (ISO) being a well-known example. The increased
variety of requirements from the user community as well as the increasing pressure
to make the standards process open and fair contributed to the formation of the
Internet Society (ISOC) in 1991. In 1992 the IAB became the Internet Architecture
Board, and further organisational change were implemented within the framework
of the ISOC.

While the initial usage of Internet was mainly scientific or military, the intro-
duction of personal computers and local-area networks, starting around twenty
years ago, have broadened the user communities to include large segments of soci-
ety. All areas of science, medicine and education have been profoundly affected by
networking technologies. The first uses of this in scientific publishing was, outside
the physics laboratories, in the scientific abstracting field.

In the late 1970’s the use of telephone lines for international calls was very
expensive, and the leasing of dedicated lines even more so. The slow growth of mes-
saging between scientists in the 1980’s is partly due to the high costs of communi-
cations and the relatively low number of personal computers fitted with modems
at the time. Experiments with computer conferencing started around the mid
1970’s, but didn’t have a broad impact on science communications until 1990.

Around 1980, ‘intermediate’ technologies were introduced. One of these was
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videotex, which combined telephone technology with television receivers, using an
auxiliary device to connect the both. Storage on initially central computers, outside
the US managed by the national postal and telecommunications authorities, and
payments through one or other form of subscription arrangements, proved gener-
ally difficult to sustain. For general public use, only the French system Minitel
proved successful in its first generation. Minitel used a simple, cheap terminal for
alphanumerical data. None of these technologies had an impact on the field of sci-
entific communication, however.

The way the DARPA research community collaborated with the computer and
communication industry in the mid 1980’s included access to the vast experience
and use of TCP/IP protocols. This lead to the Interop exhibition and conferences,
starting in 1988, which in turn became a promotion vehicle for the acceptance of
internetworking by leading industries. This also started to affect the STM publish-
ing environment outside the earlier uses by organisations like Excerpta Medica and
the National Library of Medicine (NLM). In the commercial sector only Maxwell’s
Data Group had attempted to make serious use of Internet before 1989. This was
the year of birth of the World Wide Web [2]. It would take another five years
before Internet, mainly through the rapid deployment of the Web, today one of its
principal applications, could commence to make its fundamental impact on sci-
ence communication and publishing in general.

The Internet is constantly changing and has been developing largely in paral-
lel with traditional telecommunications and telephony on the one hand, and tele-
vision on the other. The demarcation lines between telecommunications and com-
puter industries are becoming more and more vague as the Internet develops. New
services such as digital telephony and TV provided through Internet are currently
being introduced. Traditional content companies, e.g. science publishers and
media conglomerates, are becoming part of a broader media industry. However, in
this industry information costs money, so new concepts of publishing must be
developed. Recent development of new concepts and new technology, such as
mobile devices and wireless Internet access, is driven by scientific and technologi-
cal developments, but not with the scientific community as the prime user group
in mind.

3. The markup concept
The application of markup techniques to the production of scientific and

technical documents has a long history. An interesting account of the early period,
until the early 1980’s, can be found in Nievergelt [6]. No doubt, the single most
well-known application in this area is TeX, the history of which is described in Ch.
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18. Parallel to the fast deployment of TeX within the scientific community in the
1980’s and 1990’s there was another important activity, namely the development of
the international standard SGML [7], and its application to document models for
science publishing. Web technologies such as HTML and XML are derived from SGML

(although in different ways).
Markup is the name given to the technique of adding readable instructions

(codes) to a text document. These instructions can describe the meaning of a word
or piece of text, or the formatting (presentation), or both. This concept was devel-
oped in the late 1960’s and early 1970’s. Early applications of the markup concept
were PUB, developed at the Stanford Artificial Intelligence Laboratory starting in
1971, nroff, developed at the Bell Laboratories for the — then brand-new — Unix
operating system in the first half of the 1970’s, and Scribe, developed at Carnegie-
Mellon University in the late 1970’s. These systems influenced each other and also
developments such as LaTeX, the widely used macro package for the TeX system,
and of course SGML.

4. SGML: a condensed history
In the second half of the 1980’s a new international standard called SGML

began to draw attention. But the roots of SGML go back more than thirty years ago.
In 1969, three employees of IBM, Charles Goldfarb, Edward Mosher and Raymond
Lorie developed a new markup language, which they named GML after their initials.
Later, they started to call it Generalized Markup Language. It was a means of allow-
ing editing and formatting of text documents, and information retrieval on collec-
tions of text documents. GML was used in an IBM system called the Document
Composition Facility.

In the late 1960’s several people proposed to use the markup concept in a new
way: instead of inserting codes that defined formatting, one should use codes that
described the structure of documents. In 1967 William Tunnicliffe, chairman of the
Composition Committee of the Graphics Communications Association (GCA) gave
a talk on separating information content from presentation at the Canadian
Government Printing Office. Around the same time, book designer Stanley Rice
proposed the idea of a universal catalogue of codes for ‘editorial structure’. Norman
Scharpf, director of GCA, recognised the significance of these trends, and estab-
lished a generic coding project in the Composition Committee, which developed
the GenCode® concept.

Nearly ten years later, a committee of the American National Standards
Institute (ANSI) began the development of a text description language based on GML

and the GenCode® concept. The first working draft of this language appeared in
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1983. Development later continued under the auspices of the International
Standardisation Organisation (ISO). Finally, the standard describing this new lan-
guage, which was baptised Standard Generalized Markup Language (SGML), was
published in 1986 as ISO International Standard 8879. The SGML industry gained
impetus because of the inclusion of SGML-based document models in the CALS

series of standards, which was developed by the US Government. The deployment
of CALS in various industry sectors also triggered the development of specialised
SGML software, e.g. editors and document management systems.

5. SGML applied
SGML became a useful tool for science publishing with the development of a

series of standards for electronic manuscripts by the Association of American
Publishers (AAP). In fact, development of these standards had begun before 1983,
before SGML became an international standard.

The series of standards created by AAP consisted of definitions of markup con-
ventions, document type definition (DTD) in SGML parlance, for books, journals
and articles, especially for science publishing. For that reason, the publications
could not only contain text, but also tables and mathematical formulae.

Although this early development was far from perfect, the influence of it is
still felt. Many of the document type definitions used by science publishers today,
both in the US and in Europe, still show the AAP influence quite clearly. Among the
creators and early adopters of the AAP standards were IEEE, the American Chemical
Society, the American Institute of Physics, the American Mathematical Society and
Elsevier.

The AAP series of standards was later extensively modified, and became known
under the new label of ISO International Standard 12083.

The definitions of markup for mathematical formulae in both the AAP series
and in ISO 12083 were very much oriented towards the notation of formulae, i.e.
their appearance on a sheet of paper or a blackboard. This approach was criticised
by several people. Eventually, the discussion of the definition of mathematical for-
mulae in ISO 12083 contributed to the development of MathML (see below). One of
the core standards of the World Wide Web, HTML, is an application of SGML.
Although earlier versions of HTML were not rigorously defined as an SGML applica-
tion, for later versions a DTD was developed.

6. XML: son of SGML

More than ten years of experience with SGML led to the development of XML

in 1997, by a working group of the World Wide Web Consortium (W3C). This
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working group grew out of the consortium’s Web-SGML activity, which was intend-
ed to bring the power of SGML, in other words complex document structures, to the
Web. XML is a simplification of SGML especially intended for wide deployment on
the World Wide Web, and is described in a text of merely thirty pages.

Within a few years after publication of the first working draft on XML, in 1997,
it has become the core of a growing family of related standards that supplement and
extend XML. For various fields of applications, suitable document type definitions
are defined or are under development. HTML itself has been re-defined as an XML

application called XHTML.
The publication of the XML Recommendation [8] by the W3C is undoubtedly

an important milestone in the history of SGML. XML has the same strengths as SGML,
but because of its simplicity it is also much easier to implement in software.
Therefore, XML will have a significant impact on almost every branch of economic
activity, including publishing, more than SGML ever did.

7. XML applied
One of the first applications of XML created within the World Wide Web

Consortium was MathML, the Mathematical Markup Language [9].
Even though the World Wide Web was invented as a means of supporting sci-

entific communication, by 1994 the best way of producing scientific documents
was to insert images (pictures) of mathematical expressions into HTML documents.
The W3C recognised the lack of support for mathematics. W3C staff member Dave
Raggett published a working draft for HTML Math in 1994. Discussions on mathe-
matics on the Web were held at the Web conferences of April 1995 (Darmstadt) and
December 1995 (Boston). In the summer of 1996 a group of people interested in
this subject area got together, and this group later became the W3C Math working
group.

MathML was developed with the following goals in mind.
• It should encode mathematical material suitable for teaching and scientif-

ic communication.
• It should encode both the notation (appearance) and the semantics (mean-

ing).
• It should facilitate conversions to and from other formats, with output for-

mats including e.g. graphical displays, speech synthesisers, computer-alge-
bra systems, TeX and braille.

• It should support efficient browsing of complicated and lengthy expres-
sions.

• It should be extensible.
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• It should simple for software to generate and process, and be suited for
template-based and other editing techniques.

For MathML, several well documented and tested versions exist, the most
recent one being version 2.0 [9]. MathML will continue to evolve. Various imple-
mentations of it exist already, and many more will appear. Eventually, most Web
browsers, including the very popular ones, will support MathML. This will greatly
improve and enhance the use of the Web as a vehicle for scientific communication,
which was its primary goal. MathML will play an essential part in this, and is there-
fore without any doubt of great importance to science publishing.

8. Non-linear text
In 1945 Vannevar Bush wrote an article [1] that displayed great vision and

would influence the work of many people. Bush was director of the US Office of
Scientific Research and Development under President Roosevelt. Before that, he
had been Vice-President of MIT and Dean of MIT’s School of Engineering. In 1950

Bush became the first director of the National Science Foundation (NSF), an insti-
tute which he himself had proposed.

In his 1945 article Bush discussed possible ways in which scientific and tech-
nical developments that resulted from the war effort could benefit mankind. The
first benefit of science and technology to mankind is, according to Bush, man’s
increased control of his material environment, e.g. food, clothes, shelter, and
health-care.

Bush recognised that, as part of their work, researchers make written records
of their findings, and that these written records steadily increase in volume. Already
in 1945, Bush found the rate of increase of such records alarming. Therefore he
asked himself how new technologies could help researchers make more and better
use of the results of prior research. He suggested that new recording techniques
such as photography would help. One of the techniques he had in mind was the
microfilm, and he used the hypothetical example of the Encyclopaedia Britannica
reduced to the volume of a matchbox.

Bush also believed that the future would bring advanced computing machines
that would handle advanced mathematics. Nowadays we indeed use computers for
complicated numerical calculations, as well as for algebraic manipulation of math-
ematical expressions, thanks to software packages such as Mathematica and Maple.

For Bush, the problem of consulting the growing mountain of information
was perhaps the most staggering one. As a solution to this problem he proposed a
new device, ‘a sort of mechanised private file and library’. This is probably the most
important part of his 1945 paper, and it is certainly the one most often cited. Bush
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gave this device the name ‘Memex’, short for Memory Extension. The memex was
supposed to be a device for making and following links between documents.
Writing about the memex, Bush in fact described hypertext, although that name
would be used for the first time by Ted Nelson in the 1960’s (see below). Although
Bush was clearly thinking of microfiche in his article, he described the idea of the
memex in more general terms, which makes his paper all the more impressive. Near
the end of his article he writes “Presumably man’s spirit should be elevated if he can
better review his shady past and analyse more completely and objectively. He has
built a civilisation so complex that he needs to mechanise his record more fully if
he is to push his experiment to its logical conclusion and not merely become
bogged down part way there by overtaxing his limited memory”.

Bush believed scientific and technological advances would improve life on our
planet. In the first section of his paper he mentions increased control over our envi-
ronment. Nowadays many people believe man has exerted his control in the wrong
way. In the last paragraph of his article Bush writes that the applications of science
have made it possible for people to fight each other with cruel weapons, but that it
may also allow them to grow, if they don’t perish before learning how to use science
for their own good.

Doug Engelbart was familiar with the 1945 article of Vannevar Bush: he had
read it during his period of service in the US Navy. Engelbart began his career at
Ames Research Laboratory, and later moved to the Stanford Research Institute
(SRI). Partly due to Engelbart’s influence, SRI became the second node on the
ARPANET. After many years of thinking about ways of using computers that were
regarded as unconventional at that time, he finally got funding to begin his own
project. The first report he produced in this project was called ‘Augmenting
Human Intellect: A Conceptual Framework’. It is clear from his work that
Engelbart was influenced by Bush, a fact he acknowledged in a letter to Bush short-
ly before publication of the abovementioned report. Roughly fifteen years after
Vannevar Bush’s seminal paper, Doug Engelbart and co-workers at SRI built a pro-
totype system for collaborative work. Thanks to the improved technology
Engelbart’s team could build their system, which can be regarded as a form of
‘memex’.

The system Engelbart’s team developed was called NLS (oNLine System). It
was a system for editing and browsing hypertext, as well as for sending and receiv-
ing electronic mail. It was also made available as a commercial system under the
name Augment. Engelbart’s work [4,5] had significant influence on the develop-
ment of software tools for collaborative work, nowadays called ‘groupware’. At the
Fall Joint Computer Conference of 1968, Engelbart and his co-workers gave a 90-
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minute demonstration of NLS. Using NLS, he and colleagues thirty miles away col-
laborated in a presentation that contained video teleconferencing, and hypertext
links in text and graphics. In the demonstration they also used a pointing device
that is regarded as the world’s first mouse.

Engelbart had a vision of using computer to support the work of groups of
people, by giving them means to communicate their ideas and share their knowl-
edge. The phrase he used for this sort of work was ‘CoDIAK’: Concurrent
Development, Integration and Application of Knowledge.

Engelbart observed that most human knowledge, from electronic mail and
notes to heavy reports and books, are inherently hyperdocument objects: in other
words that our knowledge consists of fragments of information that have various
types of links or connections.

He also recognised the importance of explicitly structured documents. This
would make it possible to select parts of documents, to view documents in dif-
ferent ways, depending on the application, and to link to parts of documents
instead of to a document as a whole. Documents according to Engelbart were
not restricted to being purely textual. In fact, it was essential for him that docu-
ments had mixed content, e.g. text, diagrams, mathematical equations, still or
moving images, and sound, “all bundled within a common ‘envelope’ to be
stored, transmitted, read (played) and printed as a coherent entity called a ‘doc-
ument’” [5].

Ted Nelson is known as the inventor of the word ‘hypertext’ and for his many
papers about the hypertext system Xanadu. Nelson was interested in new ways of
representing and connecting information, ways that went beyond the possibilities
of traditional publishing on paper [3]. One of the metaphors he used was that of
cutting and pasting — not in the way it is implemented in modern word-proces-
sors, but the way it was done before computers arrived on the publishing scene.
When Nelson was working at the New York Times (his job was to fill up the pots
of glue) he noticed how journalists would cut up articles into pieces, arrange them
on a large surface in front of them, and would then paste it together the way they
wanted it. Nelson became interested in using computers for arranging fragments of
information and linking them together. In his second year of graduation at
Harvard, he took a computer course in order to get a better understanding of the
capabilities of computers. That was the start of the project that he later called
Xanadu, a project that is unfinished, even today. For a presentation at the 1965 con-
ference of the Association of Computing Machinery (ACM) he coined the word
‘hypertext’, which is a common word in the vocabulary of computer experts nowa-
days.
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Later developments in hypertext include:
• HES (Hypertext Editing System), developed by Ted Nelson and Andy van

Dam, at Brown University in Providence (RI) in the late 1960’s, and used
on the Apollo missions;

• FRESS (File Retrieval and Editing System), developed by Andy van Dam
and students;

• Gopher, developed at the University of Minnesota;
• Hyper-G, developed at the University of Graze in Austria by Hermann

Maurer and students.
In 1989, Tim Berners-Lee, while working at CERN in Geneva, wrote a proposal

for the development of a new system that would allow easy dissemination of infor-
mation, e.g. about experimental results or accelerator equipment, within CERN and
the community of high-energy physics research.

Berners-Lee was familiar with the work of Bush, Engelbart and Nelson. In
1990 Berners-Lee, together with Robert Cailliau and other CERN staff, developed a
prototype of his system on a NeXT computer, and called it World Wide Web. The
new system found its way outside CERN, slowly at the start, but gradually picking
up speed, especially with the launch of the graphical Web browser Mosaic in early
1993.

Systems such as NLS, HES, FRESS, Gopher and Hyper-G were in a way fore-
runners of the World Wide Web, but some offered features that the present Web
does not have — not yet anyway. The World Wide Web can be regarded as the
inevitable outcome of a simple addition: Internet technology meets the markup
and hypertext concepts. In reality it was not as simple as this of course, and it took
the vision and perseverance of people like Berners-Lee and Cailliau to make it hap-
pen [2].

9. Conclusion
In the early part of the Internet history, scientists formed the majority of the

user community. Due to developments in computer science, e.g. hypertext and
groupware, the widespread distribution of personal computers and affordable net-
working, Internet applications had a tremendous impact on all sectors of society,
the World Wide Web being the most recent example. The developments seen in
the past decade have changed the focus of Internet and of computers in general
from science to commerce and administration. There seem to be no governmental
bodies in position to control further developments of the Internet and computer
or networking technology in general. For example, the World Wide Web is con-
trolled by a consortium of 500 organisations and companies. By the year 2000,
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hundreds of millions of users have become stakeholders — beyond the control of
national governments or international organisations. All participants in the science
publishing circle have become stakeholders as well, from authors, editors, publish-
ers, agents, booksellers and librarians, to the scientist-user.
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Chapter 18

Developments in Technical Typesetting:
TeX at the End of the 20th Century

Barbara Beeton
Editor, TUGboat, the Communications of the TeX Users Group

Introduction
The composition of mathematical and technical material has traditionally

been considered “penalty copy”, because of both the large number of special sym-
bols required, and the complicated arrangement of these symbols on the page.
While careful exposition has always been a valued skill for the mathematician or
scientist, the tools were not available to allow authors to complete the presentation
until relatively recently. The machinery has now come together: a desktop or
portable computer; a text editor; an input language that is reasonably intuitive to
a scientific author; a composition program that “understands” what mathematical
notation is supposed to look like; a laser printer with a resolution high enough to
print even very small symbols clearly. The composition engine is TeX, by Donald
Knuth of Stanford University. This tool, originally developed specifically to pro-
duce the second edition of Knuth’s The Art of Computer Programming, Volume 2,
has been adopted by mathematicians, physicists, and other scientists for their own
use. A number of scientific and technical publishers accept electronic manuscripts
prepared with TeX and insert them directly into their production flow, while other
publishers use TeX as a back end, continuing to accept and process copy in the tra-
ditional manner. TeX manuscripts are circulated in electronic form by their authors
in e-mail and posted into preprint archives on the World Wide Web; they are
portable and durable — a new edition of a work need not be typed from scratch,
but can be modified from the file of the previous edition. In short, the impact on
scientific authors is not just in the way their books and papers are published, but
in the way they work.

From hot metal to cold type
By the end of the 1950’s, the cost of composing technical material in the tra-

ditional manner was becoming insupportable for all but the most important or
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high-volume publications. “Cold type” was replacing Monotype for some journals
and books of transient importance, with a corresponding degradation of the per-
ceived professional quality of their appearance. The editorial model remained the
same, however: manuscripts prepared by (usually) the author’s secretary were rig-
orously copy-edited, then turned over to the compositor (who might be a skilled
typist working on a Varityper or IBM Selectric Composer) for conversion to cam-
era-ready copy. The machines used were similar to typewriters, but instead of keys,
they had interchangeable “fonts” and the spacing was defined in very small incre-
ments. In the case of a Varityper, two half-cylinders, each containing three rows of
characters in one typeface, were mounted on a head that could be pivoted to
change the style; the Selectric Composer used a separate “golf ball” for each type-
face. The resulting copy was proofread and errors lightly marked in non-reproduc-
ing blue pencil (these were the days before photocopiers); it was then returned to
the compositor for corrections. Typed copy was corrected by keying patches and
“cutting them in” — superimposing the correction over the erroneous original on
a light box, using a very sharp knife or razor blade to cut through the two layers,
and taping the good parts together with opaque tape; touchup with white paint was
often necessary so that the camera would not pick up shadows from the cuts.

Obviously, this was not something that an author would willingly undertake.

The rise of the computer
The American Mathematical Society (AMS) undertook some experiments in

the early 1960’s with highly stylized input prepared on paper tape according to a
mnemonic system in which mathematical notation and text were separated into
two “columns”: commands and mathematical notation at the beginning of the line,
and ordinary text following a tab character. The results, processed by a service
bureau, were adequate, but the process was cumbersome, and didn’t yield the
hoped-for level of cost savings.

Over the next decade, other organizations developed computer-based sys-
tems, several of which became commercial products. A compactly-coded input
scheme by Penta required dedicated hardware and highly trained keyboarders. A
system from Bedford used early CRTs and pointing devices to manually position
symbols; it too required dedicated hardware and skilled personnel, and according
to anecdotal reports, the same mathematical expression in two chapters of the same
book, prepared by two input technicians, might come out looking quite different
in the two places.

Other general-purpose typesetting programs such as RCA’s Page-1 and Page-2
were becoming fairly widely used, but while they were quite good for ordinary
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prose and directories of various kinds, multi-level mathematics was quite beyond
their capability.

In the academic world, the program TROFF, developed at Bell Laboratories as
an adjunct to the UNIX operating system and the C programming language, was
gaining a devoted following. The licensing of this system was extremely generous
to academic users, requiring not much more than a token fee; however, the price
to non-academic organizations (which included the AMS) was quite steep. There-
fore, although TROFF and its companion equation processor, EQN, were very attrac-
tive, the financial implications were not.

The AMS had an opportunity to obtain the rights to a program by Science
Typographers (STI) that would run on a general-purpose computer (an IBM 360 or
clone). This system, like the Penta system, had rigidly coded input, but the ability
to use the computer for other business processes made the investment more accept-
able. An alternate input language was devised at AMS, based on the two-column
(mnemonic) system developed earlier; it was thought that potentially this form of
input might become usable by authors or their secretaries, and not require the
highly-trained keyboarders that were hitherto indispensible. Input was initially on
punched cards, with simulated distinctions between upper- and lowercase. Paper
tape and mini-barcode Selectric type balls were also used to some extent. Bulk out-
put was sent on magnetic tape to a service bureau for imaging on a VideoComp;
an alternate output path involved conversion to Photon 713 machine code, with
punched paper tape as the transfer medium. (Several acolytes of this system became
quite adept at repairing torn or mispunched paper tapes in emergencies.) The STI

program was used by AMS to prepare nearly all journals and many books from the
mid-1970’s through about 1984.

The birth of TeX

In 1978, the situation changed drastically. Donald Knuth, a computer scien-
tist teaching at Stanford University, was invited to deliver the Gibbs Lecture at the
annual meeting of the AMS. The lecturers for this series have been eminent scien-
tists who are often known for their use of mathematics in disciplines other than
mathematics; among the lecturers since the series began in 1924 were Albert
Einstein, John von Neumann, Norbert Wiener and Paul Samuelson. The Gibbs
Lecturer’s topic is his or her own choice. Donald Knuth chose as his topic
“Mathematical Typography” — this was the public unveiling of TeX.

Knuth’s major published work is The Art of Computer Programming (TAOCP),
a deep and broad survey of programming techniques and algorithms, originally
intended to comprise seven volumes. However, by 1977 (when three volumes were
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in print), the programming discipline had advanced with such great speed that
Knuth had to revise volume two. When he first looked at the galley proof for this
revision, he was appalled. Unlike the first edition of the first three volumes, which
had been typeset by Monotype, the revised volume two had been phototypeset. Not
only did it not look like the first edition, its quality was, to Knuth, unacceptable.

After recovering from the shock, Knuth thought about the problem, and
determined that he, as a computer scientist, should be able to use his computer to
do something about this. He realized that he would have to develop fonts as well
as the computer program, but figured that if he planned well, the project might
take him six months to a year.

Knuth had taken great interest in the typesetting of his books, and also in how
mathematical notation appears on the printed page. When he began to think about
assuming the responsibility for composing the new edition of TAOCP, he began to
look more closely at published literature, not only technical, but the products of
fine presses, to learn to recognize quality so that he could produce it.

Knuth began to think about his new program early in 1977; his journal for
May 5 shows two entries: “Read about Bell Labs typesetting system”, and “Major
design of TEX started” [6, p. 482]. By the middle of May, he had devised the prin-
cipal mechanism for placing type on pages, as well as the main features of the input
language he would like to use; he recorded his decisions in a long memo saved as a
computer file named “TEXDR.AFT” (because the computer he was using wouldn’t
allow it to be called “TEX.DRAFT”). As soon as he finished this memo, he went away
with his wife on a library associates’ tour of fine presses around Sacramento.
Throughout the development of TeX he continued his education in typography,
eventually working with several eminent type designers and typographers, and in
the process creating a computer typography group at Stanford that nurtured sever-
al members of the next generation of type designers.

The first iteration of TeX was written in the SAIL language, developed at the
Stanford Artificial Intelligence Laboratory. This language was specific to the main-
frame “edusystems” of Digital Equipment Corporation (DEC). These machines
were among the first timeshared systems, well suited to the needs of computer sci-
ence research and experimentation. Access to computer time was almost no prob-
lem, but to get the best response, Knuth shifted to “night phase” for a lot of his
work.

In his design of TeX, Knuth visualized an arrangement of boxes, containing
single characters or composed groups, and flexible glue, which joins boxes within
the framework of a page. At a low level, TeX manipulates these components accord-
ing to rules appropriate for text or for mathematical expressions, with reference to
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directives in the input file. The input vocabulary is mnemonic, with terminology
usually selected to be familiar to a mathematician. Further, TeX is designed as a
macro compiler, so it is possible to overlay the base commands with a different
vocabulary, providing more complex operations through a single instruction. The
most ambitious uses of this facility provide a user interface that consists entirely of
logical markup and “hides” the underlying composition commands.

In mid-May 1977, Knuth left off work on TeX to develop the fonts that would
be needed to put TeX’s output onto paper.

Fonts for TeX

Stanford had an early laser printer, the Xerox XGP, with a resolution of about
180 pixels per inch; Knuth realized that with this kind of digital device, he could
form fonts by treating each character as a matrix, filling in certain cells — pixels —
while leaving others empty. A page of a book would then become a gigantic bit
matrix.

The resolution of the XGP was not adequate, of course, to produce crisp
images, but when Knuth looked through a magnifying glass at a sample produced
on a high resolution machine (probably based on a cathode ray tube), he realized
that the application of ink during printing will smooth out the edges when the
raster is small enough. He observed that the critical density for ink smoothing was
probably somewhere between 500 and 1000 pixels per inch [6, p. 35]; this value is
very close to the density at which the human eye can no longer distinguish small
irregularities.

It was important to Knuth to solve the problem of defining lettershapes in a
purely mathematical way, so that as the precision of raster devices increased, the
task of creating new fonts at higher resolutions did not have to begin again; the def-
inition of the lettershapes would stay the same in a machine-independent form.
The analogy he initially chose was to define the shape of a pen and describe in
terms of cubic splines the path that it should follow. These shapes are defined in
terms of parameters (such as pen dimensions and degree of slope) chosen by the
designer; alteration of the parameters results in changes to the lettershapes. The
first implementation of this program, Metafont, was usable early in 1979.

After considerable experimentation, and consulting with professional font
designers, it became clear that the pen-path model was not how fonts were actual-
ly designed. Although type is based on writing, it is not the same, and a more sat-
isfactory model consists in defining the outlines of the glyphs and then filling them
in. The second version of Metafont adopts this model; released in 1985, it has
remained unchanged since then except for a few bug fixes.
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Using Metafont, Knuth developed a comprehensive family of fonts, known as
Computer Modern, for use with TeX. In addition to alphabets in roman and italic
shapes, in all the common weights, with and without serifs, there are a number of
fonts devoted to symbols, so the collection of fonts is fully capable of handling
nearly all mathematical typesetting needs. And if on occasion a symbol is required
that doesn’t yet exist, an author or publisher can use Metafont to create it.

One of the main problems in a raster environment is to determine which pix-
els are to be turned on; with Metafont, the rasterization is fixed at the time the pro-
gram is run, and different renditions of a font are thus required for different out-
put devices. The space required for storage of these files can be substantial. This is
quite a different approach from the Type 1 (PostScript) and TrueType models, in
which an outline is presented to a rasterizer at the time the composed image is ren-
dered into output. These outlines are much more compact than Metafont raster
fonts, and TeX users expressed a desire to both save space and get access to the wider
variety of fonts available in outline formats. Since TeX itself requires only the font
metrics, to make outline fonts usable by TeX, it suffices to create metric files in the
required format and write suitable TeX-output-to-device programs to handle the
imaging.

The Computer Modern fonts have been re-implemented in Type 1 form, and,
at least in a publishing environment, TeX is now used almost exclusively with Type 1
fonts.

The spread of TeX

We left TeX in mid-1977, still under construction. Knuth’s Gibbs Lecture in
1978 has already been mentioned. Reaction to this lecture, which introduced TeX

and Metafont to a mathematical audience, was more enthusiastic than Knuth had
expected. In particular, Richard Palais, then chairman of the AMS Board of Trustees,
recognized the potential of these tools to typeset AMS publications. He interpreted
their status as being ready for use, not still a research project. Arrangements were
made for a small group of mathematicians and AMS employees to spend the month
of July 1979 at Stanford to learn TeX, “bring it back and make it work”. (These were
my marching orders as I was presented with plane tickets and a copy of the first TeX

manual.) Two members of this group were charged with developing TeX macro
code for processing various AMS publications including Mathematical Reviews. The
others were to create a package of macros suitable for use by authors, along with a
user manual; this became AMS-TeX.

As it turned out, there were still some serious gaps in TeX, which, up to that
time, had been designed for use by essentially one person, Knuth, to produce one
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particular, well-delineated series of books. As more people heard about TeX and
experimented with the original version, the gaps became known more clearly, and
many requests were communicated to Knuth for extensions and “improvements”.
Where such changes were justified by reference to well-documented examples, the
required functionality was usually provided. In a few instances, such as more flex-
ible handling of diacritics, Knuth rejected the requests, giving his reasons for doing
so; in the case of diacritics, he said that it would be more appropriate and robust
to provide fonts with already accented letters than to apply piece accents.

The first version of TeX ran on only one type of hardware — the DEC “edusys-
tems” for which it was written. It was, nonetheless, capable of typesetting the long-
delayed volume two of TAOCP, so this was done, and the second edition appeared
in January 1981.

In order to make TeX available to a wider audience, it had to be modified for
other hardware and operating systems. A prototype was coded in Pascal, a pro-
gramming language popular at that time for instructing computer science students;
Knuth’s graduate students developed this version under his direction. At this point,
Knuth decided that he wanted TeX to be more than just a typesetting program; as
a committed teacher, he felt that it should also be a model of a large program that
would illustrate good programming techniques. To this end, Knuth devised yet
another concept, “literate programming”.

In using this technique, program code is interspersed with documentation, in
a sequence that is logical from the point of view of explaining what is going on.
The source file of a literate program can be processed in two ways: the documen-
tation can be stripped out and the code reorganized into the sequence required by
a compiler, or the entire file can be converted to a form that can be typeset by TeX.
With this tool, Knuth started again from the beginning, and recoded both TeX and
Metafont, taking care to use a “least common denominator” version of Pascal, to
ensure that the programs could be compiled and installed on any platform that
provided enough memory for the programs to run. This excluded a few smaller,
older machines, but most popular machines were soon able to boast a standard
implementation of TeX — not, however, before the compilation of TeX had flushed
out a few bugs in nearly every Pascal compiler. This version is known as TeX 2 or
TeX84.

After refining the documentation, Knuth typeset the two programs; these
were published as two volumes of the series “Computers & Typesetting” (C&T) —
TeX: The Program and Metafont: The Program. Of the former, one reviewer said that
it was the first program he had ever been able to curl up with by the fire and enjoy
reading it. These two volumes are fundamental illustrations of the “open source”
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concept in programming.
Three other volumes complete the C&T series: two reference cum user manu-

als, The TeXbook and The Metafontbook; and Computer Modern Typefaces, a heavily
illustrated book describing the fonts that Knuth created and providing a practical
example of how Metafont might be used in practice. The five volumes were for-
mally released in 1986 at a party held at the Computer Museum in Boston.

TeX became quite popular among mathematicians and scientists in the “hard”
sciences, who require considerable mathematical content in their papers and books.
It also acquired a substantial following among academics in Eastern Europe and
other areas of the world where economic conditions do not permit purchases of
expensive software. Two features are particularly attractive in this regard: first, TeX

can be obtained with almost no monetary outlay; second, if suitable fonts don’t
exist, a user can create them (this has been accomplished for Greek, cyrillic,
Amharic, and other scripts).

The heavy use of TeX in Europe made one limitation particularly onerous: TeX

wasn’t really designed to hyphenate words with accents and diacritics. In 1989, a
delegation of TeX users from Europe approached Knuth at the annual TeX Users
Group meeting and explained to him that some changes were needed to permit
them to typeset their languages effectively. Although reluctant to make any more
changes to TeX, Knuth was persuaded by their arguments, and he provided some
major enhancements to support 8-bit input and effective hyphenation of languages
other then English. This version is known as TeX3; after its release Knuth
announced that, for his part, “TeX is frozen”, and only the most egregious bugs
would be corrected thereafter.

Knuth’s custom has been to offer a reward ($2.56) to readers of his books for
the first report of any error. In the case of TeX and Metafont, he also rewards the
finders of programming bugs; this reward was doubled annually through the release
of TeX3, and then stabilized at $327.68. Knuth now looks at bug reports only every
two to three years; only one or two major bugs have been reported during each of
the last few cycles.

TeX from an author’s point of view
Arguably the best thing about TeX for an author is that it gives documents a

professional typeset appearance.
Although becoming a skilled TeX user requires some effort, the ubiquity of

computers and the decrease in availability of secretarial support in many academic
departments provides incentive, especially for graduate students and younger fac-
ulty. For physics, perhaps even more than mathematics, the growth of preprint
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databases, such as the arXiv at Los Alamos (http://xxx.lanl.gov), is a further incen-
tive to master TeX (arXiv strongly prefers TeX submissions). For this use, TeX has
several advantages: the source is plain ASCII, so it will not become unusable with the
next release of the processing program; it is compact; it is freely available for all
popular platforms; it generates high-quality output; and it retains contextual infor-
mation, such as the relationship between equation numbers and cross references.

There are some other advantages for authors. TeX’s vocabulary and syntax for
mathematical notation is straightforward; it is nearly equivalent to the descriptive
language that two mathematicians might use when communicating by telephone.
This notation is also known to several important symbolic algebra programs, which
are able to generate output in TeX form for direct use by an author. An author who
is fluent in the TeX mathematics notation can combine all these tools to record an
idea as it develops; it has been reported that this capability has radically changed
the way that some mathematicians work.

Some authors prefer a “point and click” or WYSIWYG approach to input. Even
if they agree that the results from using TeX are superior to those from word proces-
sors, they still struggle with the learning curve. For such people, tools have been
developed to provide menus and on-screen formatting of mathematical expres-
sions, with TeX code stored behind the scenes.

The situation is not so clear with respect to the document structure. “Plain”
TeX is a low-level typesetting language, and with it, one can obtain almost any
desired result. Although several highly functional front-end interfaces have been
created, some authors still prefer to use raw typesetting commands. On the other
hand, for a publisher, especially a publisher trying to compile journals out of sub-
missions from multiple sources, article sources prepared using uniform structural
markup is essential. Some authors can’t be bothered with such “petty” concerns,
but more and more publishers are using the reward of more rapid publication
when a submission conforms to the rules, along with the threat of retyping a sub-
mission, slowing down its production and incurring the possibility of new typo-
graphical errors, for submissions that cannot be inserted smoothly into the nor-
mal production flow. It is still a challenge to get all authors to actually read
instructions.

TeX from a publisher’s point of view
For most publishers, the TeX flavor of choice is LaTeX. This macro collection

provides a user interface that defines logical structural markup for the top matter
and sectioning elements of a document, and supports automatic numbering, cross-
referencing, and interaction with standard tools for compiling bibliographies and
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indexes.
While not as rigorous as SGML or XML, the LaTeX framework is reliable and

permits authors to produce a well-structured document onto which a publisher can
superimpose a house style. There are a few rough edges, however; the handling of
author addresses in basic LaTeX, for example, does not conform to the style of some
publishers, and in extending this area, different publishers have made some mutu-
ally incompatible decisions. Nonetheless, there is a common, dependable core, and
public-spirited users have made extension packages for many desirable features,
usually (if not always) doing their best to ensure inter-compatibility with other
commonly used packages.

What (La)TeX doesn’t provide is rigor. SGML and XML documents are required
both to be well-formed and (at least for SGML) to conform to a DTD. There is no
such requirement for (La)TeX documents, and authors are free to ignore the con-
ventions of a document style if they so choose; TeX is quite forgiving in processing
a mixture of logical markup and physical typesetting commands, as long as they
properly reduce to TeX’s somewhat arcane syntax rules. The disadvantage in this is
that transformation other than by TeX for presentation in modes other than on
paper (e.g., in HTML, or via audio) becomes quite difficult, and in some circum-
stances nearly impossible.

There are nonetheless some things that a publisher can do to increase the like-
lihood that a TeX manuscript submitted by an author can be processed with high
reliability and minimal special handling. (1) Provide well-designed “author pack-
ages” and easy-to-follow instructions. (2) Make sure that the fonts the author is
using are fully compatible with the ones used in-house. (3) Provide at least intro-
ductory TeX training to all production staff handling TeX submissions, and have at
least one person with solid TeX expertise on staff to answer questions from authors
and production staff; don’t try to rely entirely on outside consultants. Of course,
this changes the nature of the production environment, but that has changed
already, and no traditional technical publisher would forgo thorough training in
house style and copy-editing techniques; only the tools are different.

There is one more danger in using TeX. There are very few symbol fonts avail-
able, and few authors are likely to be willing to purchase new ones when a reason-
able set is available for free. This limits the choice of text fonts unless the publish-
er is willing to do extra work to recheck line breaks and similar features which are
particularly suscriptible to font changes. The document styles that come with
LaTeX are very recognizable, as are the fonts. A publisher is advised to invest in
some expert design effort to create styles with a distinctive look, yet are still com-
patible with what the author is using.
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The future
Many technical journals and some books are now published in electronic

form as well as, or even instead of, on paper. The style suitable for paper is often
not best for reading on a screen. Even if pages are put online as PDF files, the capa-
bilities of an online environment — an active contents list, links to internal cross-
references, etc. — should be incorporated into a document. For certain kinds of
documents, particularly instructional ones, a different design is desirable, one that
presents material in small chunks, not all at once.

Math has always been a niche market, and future developments are likely to
come, as TeX has, from a self-interested source. TeX users — both authors and pub-
lishers — want to participate in the electronic revolution, and that will take a while
to become routine. The major problem is the absence of suitable fonts. A two-
pronged effort undertaken by STIPub, a consortium of scientific societies and pub-
lishers, is now addressing this gap. One part of this project is directed at Unicode,
to increase the population of symbols with standard Unicodes; the other is to cre-
ate a font containing these symbols and make it freely available to any and all users
of the Web.

As noted earlier, the variability of a (La)TeX file means it is not ideal for repur-
posing. For this, XML and SGML are superior. MathML, an XML application that
defines a structure for expressing math  formulas in a Web-compatible manner, is
now an accepted recommendation of the World Wide Web Consortium. However,
TeX is much less verbose and more easily handled by a human than any of these
*MLs. For an author to switch from TeX, some very capable input tools will have to
become available; authors, having caught the TeX habit, are not going to give up
without a struggle. In the long run, an internal *ML format for archiving will prob-
ably become the norm, with translation by various tools to formats suitable for pre-
sentation in different media. The development of such tools is proceeding slowly.
Like TeX, which took ten years rather than the originally envisioned six months,
they will arrive, but not as soon as one hopes.

TeX is no longer novel, but it is still one of the most reliable and flexible type-
setting programs available, and one of very few that is capable of producing publi-
cation-quality math. Stability is a virtue in this context. However, some missing
features would make it even more valuable, especially to users working in languages
other than English. Several projects are underway that will extend TeX to provide
such features. PdfTeX has added a few features that are directed at hypertext and on-
line presentation, and outputs PDF files directly. E-TeX has incorporated into the
present TeX program some new elements such as right-to-left typesetting. NTS (a
“new typesetting system”) is re-implementing TeX in a “more modern” program-
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ming language (Java, at last report) and then making additions. Omega uses
Unicode for its input character set, and provides a number of filters to handle the
special requirements of non-Western scripts. It remains to be seen which of these
projects might result in a system that develops a critical mass of users to supersede
TeX itself.

None of these TeX extensions directly addresses the special needs of flexible
Web presentation. That will more likely be handled by some new internal format,
like MathML.

In more mainstream developments, some of TeX’s key ideas have been adopt-
ed for incorporation into new products. For example, TeX’s line- and paragraph-
breaking algorithm is now in Adobe’s InDesign, by way of the hz program by Peter
Karow and Hermann Zapf; however, this does not, and probably will never, han-
dle math. Typesetting of math is too small an area, and much too demanding, for
any of the major software houses to want to join in. There simply isn’t any possi-
bility of large profits, especially since a free alternative is available.

Where will math publishing be in twenty years? That is hard to predict. The
only thing certain is that mathematicians and scientists will continue to have some-
thing to say to one another, and will demand that it be presented clearly and accu-
rately.
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Chapter 19

Biological and Medical Publishing
via the Internet

Matthew Cockerill
BioMed Central Ltd., London, UK

The early days
Biomedical researchers have been enthusiastic users of web technology since its

early days. Even before the release of the first usable web browsers in 1995, scientists
were downloading software from biological ftp (file transfer protocol) archives,
accessing gopher servers (precursors to web servers) to search databases, and using
email both to communicate with colleagues and to run sequence comparisons
against biological databases such as EMBL in Europe, the DDBJ in Japan, and GenBank
in the USA (http://www.ncbi.nlm.nih.gov/Genbank/GenbankOverview.html) [1,2].

The exponential growth which these nucleotide and protein sequence data-
banks have experienced over the last 20 years (Figure 1) probably in large part
explains biologists early enthusiasm for the Internet. It quickly became impractical
to physically distribute such databases, both because of the amount of data
involved and the frequency with which new data was being added. Making use of
the data remotely via a network was a far more efficient solution.

When the web began to take off in 1994–1995, biologists (especially bioinfor-
maticists) took full advantage, and biological websites of various kinds sprang up,
almost all of them non-commercial, and maintained by scientists in their spare
time. At this time the web was still predominantly non-commercial nature, and one
of the most trafficked scientific pages on the Internet was Pedro’s Biomolecular
Research Tools (http://www.public.iastate.edu/~pedro/research_tools.html), main-
tained by a graduate student, which kept track of many of the most useful biolog-
ical web pages and online sequence analysis tools.

Bibliographic databases
Since the late 19th Century the US National Library of Medicine (NLM) has

been compiling bibliographic details of medical research articles published each
year into a printed publication, Index Medicus. In the 1940’s, an alternative to Index
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Medicus arrived in the form of Excerpta Medica, now owned by Elsevier.
Index Medicus has been distributed electronically since the late 1960’s as the

MEDLINE database, which now contains more than 10 million records. Similarly,
EMBASE is the electronic version of Excerpta Medica. Neither EMBASE nor MEDLINE is
fully comprehensive, and many scientists use both. See Ch. 16 for more on the his-
tory of Index Medicus and Excerpta Medica.

Figure 1: Growth of GenBank.

In the 1960’s, Eugene Garfield, at the Institute for Scientific Information (ISI),
created the Science Citation Index, which added an important twist to the idea of a
bibliographic database, by including details of all the citations from the reference
list of each indexed article. ISI and the Science Citation Index are described in more
detail in Ch. 15.

By the 1980’s, companies such as Ovid, SilverPlatter and DIALOG were offer-
ing paid-for access to MEDLINE and EMBASE, via their own proprietary software, typ-
ically on CD-ROM, or via a text-based online interface.

In 1988, as it became clear that molecular biology was producing an explosion
of data that would require processing with advanced computational tools, the
National Council for Biotechnology Information (NCBI) was founded as part of the
NLM. One of the most important roles played by the NCBI is managing a collection
of globally accessible databases of biological sequences and structures — of which
the GenBank nucleic acid sequence databank is perhaps the most significant. In
doing so the NCBI works closely with similar organisations in Europe and Japan
who maintain their own databanks. The NCBI recently also became responsible for
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the data collected by the US human genome project.
One of the most significant developments at the NCBI in recent years has been

the Entrez system for retrieving sequences and related information [3,4]. Entrez
allows sequences, structures and related bibliographic records from MEDLINE to be
retrieved, either by keyword searching, on the basis of a similarity based clustering
scheme, or by explicit links between the various databases (e.g., from a protein
sequence to a corresponding structure).

Entrez was initially released as a quarterly CD-ROM in 1993, but the following
year a networked version was released, which meant that updates could be far more
frequent. As web browsers took off in 1995, the web became the dominant mode of
access to Entrez. Initially, only a small molecular biology related subset of MEDLINE

was included in the Entrez database, but the popularity of even this limited free
web-based MEDLINE searching was such that in 1997, the US government decided to
make the whole of MEDLINE searchable on the web without charge. This aspect of
Entrez, known as PubMed, was an immediate success. By the end of 1999 PubMed
was handling 700,000 searches per day. It was clear that the power of the web to
provide open electronic access to research information would profoundly change
the way scientists communicated.

Figure 2: Links between Entrez databases.

The response of science publishers to the web
Traditional scientific publishers had been pondering the coming importance of

electronic access to scientific research for some time. However, the speed of the web
revolution took everyone by surprise. Publishers began to place their scientific jour-
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nals on the web in large numbers, and disparate as these efforts were, there usefulness
quickly outstripped what was being achieved by expensive proprietary digital library
experiments such as Red Sage (http://www.ckm.ucsf.edu/projects/RedSage) [5].

By the mid 1990’s, enlightened publishers had already begun to digitize the
content that they published in a structured form such as SGML, and were able to
take full advantage of the evolving capabilities of the web. The establishment of
Adobe’s Portable Document Format (PDF) as a standard also played an important
role in encouraging online journal access, since PDF’s are easy for the publisher to
produce, quick to download, and when printed via a laser printer, produce results
far superior to a traditional photocopy or fax.

The larger scientific publishers devoted significant resources towards building
their own comprehensive electronic journal solutions. Examples of these services
include Academic Press’s “IDEAL” (http://www.idealibrary.com), Springer’s “Link”
(http://www.link.springer.de) and Elsevier’s “Science Direct” (http://www.science
direct.com). These services were typically targeted at existing print institutional
subscribers, who by paying a small supplement on top of their existing subscrip-
tions could get online access to their holdings. In some cases, as a hedge against
online access causing immediate drop-off of print subscriptions, publishers encour-
aged libraries to enter into online access agreements which committed the library
to retain all its existing print subscriptions for a 3–5 year period, in return for broad
online access. Thus, online access became an important tool which these publish-
ers could use to address their ongoing problem of attrition (losing old subscribers
faster than new ones can be acquired).

Some smaller publishers (e.g. Nature, http://www.nature.com) also built their
own sites, either in-house or via outsourcing. But many publishers did not have the
resources to build a full-featured website from scratch. HighWire Press
(http://www.highwire.org), a non-profit offshoot of Stanford University Libraries,
filled this gap by developing systems to host online journals in a standard way. The
first journal offered online through HighWire, in early 1995, was the Journal of
Biological Chemistry (JBC). HighWire set a high standard with its online journals,
and many society journals and others followed JBC’s lead. HighWire currently hosts
225 different journal sites. Most HighWire sites restrict access to subscribers only,
but with HighWire’s encouragement, an increasing number of these journal sites
make their content freely available to non-subscribers after an ‘embargo period’,
typically ranging from six months to two years, has elapsed. HighWire Press now
(December 2000) boasts that its sites offer a total of nearly 200,000 full-text arti-
cles for download without charge. (For Highwire’s list of open-access research
archives, see: http://www.highwire.org/lists/largest.dtl)
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Bibliographic linking
From a scientist’s point of view, one of the major problems with the explosion

of different journal websites has been the lack of reliable citation linking. In the
early days, publishers would link to articles on their own websites, but would not
link to other publishers articles, either for technical or political reasons. Some pub-
lishers even went so far as to block other sites from linking to their articles.
Eventually however, the message got through to publishers that readers wanted to
be able to follow any citation they came across and find the full-text article con-
cerned, and the CrossRef initiative was born (http://www.crossref.org).

CrossRef, which exploits the Digital Object Identifier (DOI) standard, is
designed to be a generic system for resolving citation links. Most major scientific
publishers are participating in the CrossRef initiative, but has yet to be widely
implemented. In the meantime, the increasing numbers of full-text links from data-
bases such as the Science Citation Index and PubMed go some way to filling the gap.

Online communities
Not all scientific publishers used the web simply to make their existing pub-

lished content available online. In the early 1990’s, Current Science Group, then
publisher of the Current Opinion series of review journals, developed BioMedNet
(http://www.bmn.com), an internet-based community service for biologists and
medical researchers. Initially, access to BioMedNet required the use of dedicated
‘client’ software, but as browsers such as Netscape became available, the service was
quickly switched over to the web. BioMedNet not only offers the full text of the
Current Opinion journals, but also brings together facilities such as a job exchange,
discussion forums, news, a bookshop, databases and a scientific webzine, HMS

Beagle (http://www.hmsbeagle.com), to which many scientists contribute. One of
BioMedNet’s most popular innovations is its enhanced MEDLINE service, which uses
evaluations from Current Opinion reviewers to highlight the most interesting arti-
cles in MEDLINE. Access to most of these services is free, but requires registration,
although access to review articles requires a subscription. By mid-1999 BioMedNet
had more than half a million registrants.

The success of BioMedNet was repeated by ChemWeb, a joint venture between
Current Science Group and MDL Information Systems Inc. (http://www.
chemweb.com). ChemWeb offered registrants access to chemical journals and data-
bases, along with community facilities similar to BioMedNet’s. ChemWeb’s unique
feature, when it launched, was the use of MDL technology to offer structure-based
searching of many of its databases. This allowed chemists to draw a specific chem-
ical structure (using a browser plug-in), and then search for references to struc-
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turally similar molecules in any of ChemWeb’s databases.
In subsequent years, many more scientific community sites (sometimes

known as vertical portals or vortals) have followed in the footsteps of BioMedNet
and ChemWeb. In biomedicine these include Medscape (http://www.medscape.com)
and the Community of Science (http://www.cos.com), while in chemistry, the
American Chemical Society launched ChemCenter (http://www.chemcenter.org)
and the Royal Society of Chemistry, ChemSoc (http://www.chemsoc.org).

Many community sites have been started by existing scientific publishers, but
in other cases they have been started by new companies. For example, VerticalNet
(http://www.verticalnet.com), founded in 1995, operates a variety of industry-spe-
cific sites, including Bioresearch Online. VerticalNet’s sites provide various kinds of
community information and services, but their prime function is to act as a front-
end for e-commerce marketplaces. Internet-based scientific e-commerce has proven
to be a difficult area however, as witnessed by the closure in late 2000 of the
Chemdex online life science marketplace, which less than 12 months previously had
had a market capitalisation of more than $10 billion.

Databases
Publishers of commercial scientific literature databases were also quick to

adopt the web. For example, the Institute for Scientific Information developed a
web based front end for its citation databases, Web of Science (http://
www.isinet.com/isi/products/citation/wos), and set up linking agreements with
several journal websites.

Other bibliographic database providers followed suit, but free access to
PubMed has changed the competitive landscape significantly.

Aside from bibliographic databases, the web has also allowed scientists to eas-
ily and conveniently self-publish databases which collate biological information of
various kinds in specific niche areas. Nucleic Acids Research (http://www.nar.
oupjournals.org) publishes an annual database issue [6], which catalogs some of
these databases. A problem that frequently occurs, however, is that the curation of
the databases becomes an unmanageable long-term burden on the lab or individ-
ual that set them up.

SWISS-PROT (http://www.expasy.ch/sprot/sprot-top.html) offers one model of a
solution to this problem [7]. SWISS-PROT is a curated, non-redundant protein
sequence database containing annotations that describe evidence of protein func-
tion (both experimentally and theoretically determined).

Begun in 1986, initially maintained by the laboratory of Amos Bairoch at the
University of Geneva, and later in collaboration with the European Bioinformatics
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Institute, SWISS-PROT grew to be a widely used resource, but by 1996, it was in fund-
ing crisis. The solution reached was to form a separate non-profit body, the Swiss
Institute of Bioinformatics (SIB) to be responsible for maintaining SWISS-PROT. The
SIB (http://www.isb-sib.ch) receives some funds from the Swiss Government, but
supplements these with income obtained by licensing SWISS-PROT to the commer-
cial sector. SWISS-PROT remains freely accessible to academics. It is likely that this
model will be emulated by other high value but high maintenance databases in the
future [8]. Alternatively, many existing databases may disappear or cease to be
maintained. Many commercial alternatives are already appearing, from the grow-
ing number of companies such as Incyte, Celera, DoubleTwist.com and Rosetta
Inpharmatics which specialize in such bioinformatics databases and tools.

Markup languages and file formats
The explosion in the use of internet and software tools to analyse biological

information has led to an urgent need for standard file formats for the exchange of
this data.

Many different ad hoc file formats, mostly text-based, have become widely
used in molecular biology. Often these file formats are named after the software or
database which make use of them (e.g. FASTA format, PDB format, SWISS-PROT

format).
As discussed in Ch. 17, at the same time as these biological data formats were

coming into use, important work was also going on in the development of standard
markup languages, to allow data to be structured in a flexible way, while facilitat-
ing its exchange and its conversion to other formats.

In an attempt to bring some standardization to database formats, NCBI ini-
tially experimented with the use of an ISO markup standard known as Abstract
Syntax Notation 1 (ASN.1). Recently, though, ASN.1 has been overshadowed by the
emergence of XML as the predominant standard markup language. Many biological
databases including GenBank now allow data to be downloaded in an XML format
of some kind. XML is not really a file format, however. It is a meta-file format — a
standard way of describing file formats. The full benefits of XML cannot be realised
until domain-specific XML formats (known as Document Type Definitions, or
more recently, Schemas) are agreed and used throughout the scientific community.
Two of the most well-developed scientifically relevant XML formats include
Chemical Markup Language (CML) (http://www.xml-cml.org), [9] and Mathe-
matics Markup Language (MathML) (http://www.w3.org/TR/REC-MathML).
After several years of experimentation, CML and MathML are finally on the verge of
mainstream use. XML markup standards for biological data are at a much earlier
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phase in their development. Initiatives such as the Gene Expression Markup
Language (GEML) (http://www.geml.org) [10], for describing microarray data, are
an important starting point, but it may be some time before any such standard
gains widespread acceptance.

Pre-prints and distributed archives
Biologists got their first taste of broad open access to research information

through the web with the launch of PubMed in 1997. But PubMed includes only
abstracts, not full text articles. Many physicists, on the other hand, had been access-
ing a large collection of full text research articles through the web at no charge for
several years. The Los Alamos Physics Preprint Archive (now known as arXiv.org;
http://www.arxiv.org) began in 1991 first as an email service, and subsequently as a
widely-mirrored web archive, which allows researchers to exchange ‘preprints’ —
articles that have not yet been accepted into a peer-reviewed journal. Initially the
archive covered only high-energy physics, but its scope has expanded until it now
covers all areas of physics, and also some areas of mathematics and computer science.

Figure 3: Growth of arxiv.org pre-print repository.

Within the physics community, there was already a long tradition of preprint
circulation, in paper form, and as a natural electronic extension of this system,
arXiv.org has been widely accepted by both physicists and physics publishers. Many
of the articles made available through the arXiv.org servers do go on to be pub-
lished in peer-reviewed journals, but in particular sub-fields of physics, arXiv.org is
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now the primary mode of access to the research literature.
In the chemical and biomedical sciences, no such established tradition of

broadly circulated preprints existed, and although non-physicists have looked envi-
ously at the arXiv.org example, it is not clear to what extent the same model can
succeed in other sciences.

Many worry that in medicine especially, relying on an archive of research
which has not been subject to peer-review could have dangerous consequences.
Also, many scientists are nervous about submitting their research to pre-print
servers, worrying that their work will subsequently not be accepted for publication
in traditional journals, many of whose rules prevent authors from submitting work
that has previously been made available elsewhere.

Nonetheless, several initiatives have started which aim to allow researchers in
areas other than physics. These include the British Medical Journal’s Netprints
(http://www.clinmed.netprints.org/home.dtl) and ChemWeb’s Chemistry Preprint
Server (http://www.preprint.chemweb.com), and CogPrints (http://www.cog-
prints.soton.ac.uk), a preprint archive for Cognitive Science operated at the
University of Southampton.

One recent development arising from the interest in pre-print servers is the
Open Archives Initiative, an emerging set of XML standards for the interchange of
metadata (such as titles, abstracts, and subjects/keywords) between research
archives in different physical locations (http://www.openarchives.org). Originally
envisioned as a way of connecting pre-print archives in the biomedical sciences, the
initiative has expanded into a generic framework for exchange between distributed
archives of scholarly literature of any kind. For example, one participant in Open
Archives is the Networked Digital Library of Theses and Dissertations
(http://www.theses.org/), which aims to bring together archives of digital theses
and dissertations from universities around the world.

Another area in which the collection of metadata from many sources is
becoming important is clinical trials. Publication of the results of clinical trials in
conventional journals is problematic, since clinical trials producing inconclusive or
negative results are less likely to be published. This can significantly skew the bal-
ance of results that appear in the published literature.

ClinicalTrials.gov is the US National Institutes of Health’s response to this
problem — a comprehensive archive of all in-progress NIH-sponsored clinical trials.
Taking the same idea further, the recently released metaRegister of Controlled
Trials (http://www.controlled-trials.com), published by Current Science Group in
collaboration with the UK Cochrane Center, Glaxo-Wellcome and others, brings
together information from many registers into a single web-searchable database.
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When combined with the online publication of results from all clinical trials, how-
ever inconclusive, this approach promises to eliminate the problem of ‘publication
bias’.

Open access to research — PubMed Central and BioMed Central
The huge success of NIH’s decision to make MEDLINE freely available, via

PubMed, led to the recognition that open access to biomedical research was highly
desirable from a scientific point of view.

Since it started, PubMed has continued to increase the number of links from
PubMed records to fulltext articles (as of January 2001, PubMed includes links to
full text articles from more than 1600 journals). But for many scientists these full
text links lead to frustration, as the articles concerned are not accessible without a
personal or institutional subscription. Journal subscription prices have greatly out-
paced inflation for many years, and so even relatively well-off institutions cannot
afford to subscribe to all the publications they would like. Currently, a major fund-
ing organisation such as the National Institutes of Health spends tens of billions of
dollars each year on biomedical research, but then has to pay once again to get
access to the resulting research articles for its scientists.

Against this background, in August 1999, after a period of consultation with
the research community, Harold Varmus, then head of the NIH, announced the
PubMed Central initiative (http://www.pubmedcentral.nih.gov). PubMed
Central’s mission [11] was defined as the creation of a permanent archive of peer-
reviewed biomedical research which would be available to all, without subscription
charges or other barriers to access. PubMed Central is not itself a publisher, and
does not control the peer-review process, although it does set minimum standards
for what constitutes peer review and therefore what can and cannot be included in
PubMed Central.

Publishers were encouraged to allow existing journals to be archived in
PubMed Central, but recognizing that many would be reluctant to do so because
of the impact it might have on their subscription revenue, Varmus encouraged the
scientific community to set up new open-access journals specifically intended to be
archived in PubMed Central. Several aspects of the PubMed Central proposal were
designed to speed the acceptance of new online-only journals. Firstly, all research
archived in PubMed Central is listed in PubMed, and is highly visible to scientists
since PubMed is the single most widely used biomedical bibliographic database in
the world. Secondly, by providing an independent NIH-backed electronic archive,
PubMed Central provides a credible guarantee of permanent accessibility for those
electronically published articles, which a new small publisher could not provide
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alone. Finally, by openly supporting the development of new online only journals,
the NIH provided a reasonable indication that electronic only publication, in new
journals, would be treated fairly when making funding and career decisions on the
basis of a publication track record — i.e., it reassured scientists that publishing in
an established journal was not the only option if they wanted to obtain kudos and
career advancement.

Several existing journals already participate in PubMed Central, including
Proceedings of the National Academy of Sciences and Molecular Biology of the Cell, but
these journals operate an embargo period, and so articles appear on PubMed
Central only after a several month delay, during which time they are available to
subscribers only. The British Medical Journal (BMJ), funded largely from member-
ship dues paid to the British Medical Association and therefore not wholly reliant
on subscription revenue, makes its content available through PubMed Central
without delay.

Another publisher which has embraced PubMed Central wholeheartedly is
Current Science Group. With the announcement of PubMed Central, Current
Science Group saw the opportunity to create an alternative to traditional research
journals and in late 1999 set up BioMed Central, a website which allows scientists
and clinicians to publish research articles in any area of biology or medicine
(http://www.biomedcentral.com). In total, BioMed Central offers a choice of 60

subject-specific online journals, each of which has a panel of expert subject advis-
ers.

BioMed Central also works with groups of scientists to create electronic ‘niche
journals’. The editorial process for these journals will be controlled by the group of
scientists concerned, who will make use of the online manuscript submission and
peer-review tools that have been developed for the main BioMed Central journals.

BioMed Central is a commercial initiative — it plans to reduce the cost of
publishing original research to a minimum through the use of the web and tech-
nologies such as XML which facilitate the automation of the publication process. It
then plans to recoup the remaining cost through advertising, e-commerce linkups,
and by offering value-added services which scientists are prepared to pay for, such
as high quality databases and commissioned review articles. In doing so, BioMed
Central aims to develop a new model for commercial scientific publishing, which
incorporates open access to original research as a basic tenet.

The slowness of commercial publishers to allow open-access to newly pub-
lished research has become a significant frustration for many scientists, who believe
that the potential of the web to facilitate scientific communication is being squan-
dered. Several thousand scientists have gone as far as to sign an open letter, pledg-
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ing to boycott any journal that fails to provide open electronic access to the research
it publishes within 6 months of publication. [12,13].

Building a permanent digital archive
As scientists increasingly rely on electronic means to view journal articles,

librarians are in many cases considering cancelling their print subscriptions, and are
being encouraged to do so by publishers, for whom printing and distribution is
now an unnecessary expense.

However, this has prompted concerns amongst some librarians as to the
longevity of the digital record. Past experience suggests that paper journals, stored
carefully, will remain accessible on a timescale of centuries or even millennia. But
keeping a similarly permanent digital record is not straightforward. Typical digital
media such as magnetic and optical disks have a physical lifespan of just years, or
at most decades. Furthermore, the pace of technological advance means that even
if the digital medium remains intact, the equipment for reading it may have long
ago become obsolete and unavailable (5 1/4" floppy disk-drives are already some-
thing of a rarity).

Concerns such as these have prompted a variety of proposals, ranging from
Stanford Universities LOCKSS (Lots of Copies Keep Stuff Safe) project
(http://www.lockss.stanford.edu) which allows libraries to maintain their own
copies of important web content, all the way through to more outlandish sugges-
tions such as periodically micro-engraving important data in analog form onto
nickel disks, as proposed by the Long Now Foundation (http://www.longnow.org).

As reliance on online journals increases inexorably, this issue will certainly
have to be addressed in years to come.
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Chapter 20

Changes in Librarianship

Björn Tell
University Librarian Emeritus, Lund University, Lund, Sweden

The professional job of a librarian has always been to collect, order and store
documents in a variety of forms and to present them to his patrons. Libraries have
been associated with cultural societies from the Sumerians, Mayas and Chineses to
our modern times. The concept “document” has been changed by the impact of
hypertext and the Web, as has the title of the librarian. We speak now of informa-
tion professionals, business intelligence managers, super searchers, information
analysts etc. Many persist in saying that “it is all on the Net, it is easy to find, and
it is all free”, and this has damaged the standing of the professional librarian.
However, as the Internet expands, and the number of information sources grows,
there is even more need for expertise to navigate and find gateways to the rich col-
lections of value-added online services which are not free, and to serve as intelligent
filters. The great professional knowledge of librarians and their personal networks
will always be needed to evaluate information resources. The librarian himself cre-
ates his own job market.

Libraries have always been associated with culture in the broadest sense. For
most literate societies, for Islamic, Chinese, Jewish and Christian societies such as
ours, for the ancient Mayan and Greek people, reading has been the entrance to an
orderly society. The societal memory has been the libraries, storing scripts in vari-
ous forms and carriers from clay tablets to hypertext in a virtual cyberspace.

Paulys “Real-Encyclopädie des classischen Altertumswissenschaften” asserts
that libraries, i.e. collections of books, were encountered in ancient times both
among Oriental peoples, and by Greeks and Romans. The word for library —
bib���d�k� — is first mentioned by Kratinos the Younger, ca 400 B.C. The word
seems to have got its present meaning from the great library of Alexandria.

Merchants of the Light
As we are preoccupied in the following about practitioners in libraries and

their future, more than about the book collections, we would like to cite Francis
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Bacon who understood the word “information” in the same way as we do, as he
stated that information was “the light of the state”. In his book The New Atlantis
he describes how twelve “Fellows of Salomon’s House” are sent out to “bring us the
Books, and Abstracts, and Patterns of Experiments of all other Parts. These we call
Merchants of the Light”. In the following we will deal with some of these infor-
mation marketing fellows, mostly called librarians.

By tradition the profession of librarian has been deemed to have a preserv-
ing effect, presumably caused by the sedentary and meticulously intellectual work
that librarians carry out. It is not known how old Callimachus became by cata-
loging in the library of Alexandria, around 75 it is believed. But Magliabecchi
reached, for his time, the respectable age of 81, by tenacious reading in the library
of the Prince of Tuscany. That Leibniz was a librarian is not so well known, and
he certainly stressed himself to death at the age of 70. That Casanova ended up as
librarian at the Dux castle in Bohemia at the age of 73 must be attributed to ear-
lier adventures around Europe. Of younger generations many are found to have
become octogenarians. They have bestowed the profession a status, which few
librarians of today can acclaim. In the following some more details are given to
emphasise this.

Librarian as information provider...
Antoine Magliabecchi (1633–1714) began his career as a rather uneducated

goldsmith, but his passion for knowledge drove him to buy books and acquire skills
by his own efforts without formal instruction. He learnt Latin, Greek and Hebrew
and had a prodigious memory, which permitted him never to forget what he had
once read. Thus he had acquired a profound erudition when he came in contact
with Michel Ermani, the librarian of cardinal Léopold de Médicis. Soon afterwards
his merits were appreciated by grand-duc Cosme III, who nominated him custodi-
an of his library. He was also permitted to transcribe the manuscripts of the
Laurentienne library, and his legacy to us has been some reknown catalogs.

... and landlord for spiders
Known as the Varran toscan, he became a living library. Even if he never left

Florence and hardly ever the library, he knew more than anyone did by reading the
catalogs of the richness of great literary deposits in Europe. One day, it is said, the
grand-duc asked him about a rather rare book: “Sire, Magliabechi answered, there
is only one copy, which is in Constantinople, in the library of the Grand Seigneur:
it’s the seventh volume in the second book case to the right of the entrance”. He
never cared for mundane convenience, but the grand-duc permitted him to attend
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the court. He was careless about his clothes, and satisfied his appetite with some
fruits or salt fish. His furniture was just two chairs and a poor bed loaded with
books, on which he only slept in wintertime, confining himself to a chair during
summer. His house had two or three floors, and not only all the rooms, but also
the corridors and stairs were packed with books, and the exact catalogue to all this
was in his strange brain. Scholars from all over the world came to see and consult
him. He was not very hospitable except to the savants and the spiders. He had
legions of spiders in his place, and if a visitor moved around too unwarily and dis-
turbed his friends he said with vehemence: “Don’t disquiet my spiders”, which he
liked as much as he detested the Jesuits.

Even if he didn’t leave any written work of importance except the catalogs,
Magliabecchi built up an immense network by correspondence with numerous
scholars of his time, so it can be said that he achieved great services to the human-
ities and other sciences because of the information he could provide. The appreci-
ation of this self-taught librarian came to light by four medals, which were stamped
to commemorate him, all of them showing his crooked nose. For one medal offered
to him by Cosmo III, he was asked what inscription he wanted, and in his modesty
and knowing his classics (in this case alluding to Persio) he proposed: “Scire nos-
trum reminisci” — My knowledge is just what I can remember — and with his
formidable memory this was a true understatement [1].

Leibniz’s astounding memory
Gottfried Wilhelm von Leibniz (1646–1716) is known as the great German

philosopher who challenged Newton. In biographies he is mentioned as jurist,
diplomat, and historian, as well as mathematician and philosopher. He lost his
father at the age of six, and was left with a huge library of well-chosen books. His
mother took care of his education. As soon as he managed Latin and Greek, he
started to read the classical poets, historians, philosophers, theologians, and math-
ematicians. At the age of fifteen he entered the University of Leipzig. Like
Magliabecchi he had an astounding memory. In old age he could recite the entire
Eneide, which he hadn’t opened since childhood. He liked to travel and already
before the age of 30 most eminent scholars had met him and become his friends.
He became a fellow of the Royal Academy. In 1676 he was nominated librarian at
the Duc and Elector of Hannover, Braunschweig. It has been said that no philoso-
pher or librarian before him has thought through, understood and elucidated the
library spirit as exhaustively as he.

His reputation became European, and the numerous relationships he estab-
lished through his network gave him a real influence over most of the scholars of
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his time. The workload he took on voluntarily and subsequent immense fatigues
caused his death at the age of 70.

Casanova — not only a lover
Jean-Jacques Casanova de Seingalt (1725–1803) was 57 years of age when he

became librarian at the court of prince Waldstein in Bohemia and started to write
his memoirs. Besides his amorous escapades, he had become acquaintanced with
Rousseau, Voltaire, Frederic II of Prussia, and Catherine II of Russia. He had talks
with Louis XV, and was tenderly saluted by Mme Pompadour. Especially after his
reknown escape from the leaden chambers of the prison in the palace of the Doge
of Venice, which astonished the whole of Europe, he became “un homme à la
mode”. He had been imprisoned because of treason against the state. Even if he was
a charlatan like Cagliostro, it has never been proven that during these years he did
not provide a lot of secret services to his country, as he claims in his memoirs. It is
obvious that the illiterate Waldstein highly appreciated having in his neighbour-
hood such a source of information and a man with such an enormous network,
until Casanova’s death in 1803.

Librarians as spies
The network of librarians has often been an invaluable source of information

for governments in all times. During the Napoleonic wars in 1812 the Danish King
Frederik VI wanted to know about the intentions of the Swedish army under
General Bernadotte who was stationed in Germany. What would happened when
the war against Napoleon was over? Would the Swedes start to attack Denmark?
The king went to his Royal Library and selected three librarians to travel around
Sweden. Under the pretext that they were searching for the oldest historical sources
of Scandinavia they also had the task of informing him about the intent of the
Swedes and to what extent they were a threat to Denmark. The Swedish counter-
espionage followed them closely and took note of their network activities. It ended
when the king could feel assured of no threat. At least one of the librarians was so
appreciated by his Swedish acquaintances that he became an academician.

A similar procedure was tried during the Vietnam war when the State
Department sent a librarian to find out what happened with the young men who
had fled to Sweden to avoid being drafted. Through the network of librarians she
got the contacts she needed to report back to the US.

I have tried to show by these examples how librarians represent a valuable
information resource. Their personal networks have been used in cases where it
would have been very difficult to access quality information rapidly and accurate-
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ly, since the sources rely on the selection a knowledgeable librarian has built up as
an intelligent filter mechanism.

The oldest Nordic statutes for a librarian date back to the year 1120. They are
found in its Necrologium Lundense in the Consuetudines canonice for the canons
of the St. Laurentii chapter at the Lund cathedral. The library of the medieval
canon society should be in the “custodia” of the cantor: “In ipsius cantoris custo-
dia sit armarium, ... ne quis per neglegentiam perdatur” [2]. In many English
libraries the name “custodian” or “keeper” is still valid for more status-pronounced
positions of the profession.

Librarians, bibliophiles and bibliomaniacs
Before leaving the medieval time behind, another phenomenon has to be

stressed. True librarians are also lovers of books especially for the qualities of for-
mat, style and binding, not to mention those who have developed an extreme pre-
occupation with collecting books, i.e., bibliophiles vs. bibliomaniacs.

From their point of view, the recent development of hypertext is something
that has been experienced earlier as many medieval manuscripts and incunabula
cannot be attributed strictly to just one author. We are in a sense back to the
ancient codices where different hands could add commentaries and annotations in
the margins, so-called “scholia”, by which the different hands interacted with the
original author. If this paper had been in hypertext, much of the exposition would
have been in the background, accessible through a number of links. Even the ref-
erences could have been hidden. The full reference could then be exposed just by
pointing to the reference note in the text. The simple reason for not having done
this is that hypermedia cannot be printed on paper and still retain their unique
characteristics and advantages.

The invention of the printing press
Another point is the perfection of the medieval manuscripts, laboriously writ-

ten by hand and largely inaccessible to most of the population at that time. They
contained colorful, ornamented headings and artistic masterpieces of illustrations.
The right play of light between white and black on the lines was achieved by vary-
ing the width of some letters. To give the same harmonious impression Gutenberg
experimented with various widths of his movable letters such as a and n to adjust
his work to the manuscript he was copying. Thus, the production of the Gutenberg
Bible ranks as a landmark in the history of civilization. Only now such high qual-
ity of script together with colorful illustrations can be achieved by computers and
distributed over the Net or by Print-on-Demand or by conventional printing. The
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tools to achieve computerized scripts of unprecedented beauty in a hypertext envi-
ronment are a challenge to every literate person. The question remains as to what
role the earlier custodians and keepers of the memory of society will play in the new
environment.

Librarians in the Third World
In the Third World a librarian is usually thought of as a person who puts

books up on shelves and takes them out, i.e., a semi-professional occupation which
requires the ability to read and which can be allotted to females. When I was invit-
ed to Indonesia by Unesco to introduce new practices, Mr Habibi, later president,
told me that as a librarian I should not think I knew, enough about the country to
propose considerations for change. Instead, I should help by starting up a deposit
of books and documents related to what was called appropriate technology.
Indonesia did not have the book reading habits, that for instance, the British intro-
duced in many Southeast Asian countries. The acquisition of know-how from
sources such as books and documents was still in its infancy. Appropriate technol-
ogy was a concept where little thought was given to the documentary support a
librarian could give. That lack of appreciation in such a case might be related to the
semantics of the name of the profession. Even today the conservative monks on the
holy mountain of Athos in Greece use the name “bibliofylax”, i.e. “the guardian of
books”, in order to stress the function to protect and prevent stealing as significant
for the profession.

I mentioned above the reaction in Indonesia towards change in the informa-
tion field, showing the inertia on the highest level. In contrast it can be revealed
that a developed country like Australia simultaneously in 1973 took the opposite
view. When I once showed what the European Space Organization was doing in
the information and telecommunications field to its Prime Minister, Mr Gough
Whitlam, he immediately asked his advisors: “Why don’t we have it here?” That
ambition on the highest level was triggered by me as a librarian [3].

Reports to governments
Thus, we have witnessed a process of development over the centuries in

Western Europe that brought the information scattered in medieval monastries and
universities first into libraries and then to the modern world of open press and pub-
lications available by telecommunications means. A new chapter for society had
started to be written with information/computers and telecommunications. The
contributions in this field to science and technology had finally been recognized on
the governmental level during the 1960’s. The so-called Weinberg report had a great
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impact: Science, Government and Information, which in 1963 was handed over to
president Kennedy. That report was primarily the work of the librarian at Oak
Ridge National Laboratory, François Kertez. In the US the Office for Science
Information Studies in the National Science Foundation was given a leading role,
and it urged the State Department to ask OECD to set up a special forum for dis-
cussions about a national information policy.

The OECD complied with the American request by setting up the Scientific
and Technical Information Policy Group, where some governments chose to send
a few librarians. Immediately government action in the information field came
under fire from a renowned author, J.-J. Servan-Schreiber, who stirred up the min-
isters in OECD [4]. So, after the Third Ministerial Meeting on Science, the Secretary
General in 1969 called an Ad Hoc Group on Scientific and Technical Information
in order to explore the need for scientific and technical information and data in sci-
ence, economy and society. Its report, Information for a changing society. Some pol-
icy considerations, and its recommendations, became a guide for the OECD member
countries [5]. The importance of government policy at a high level was stressed,
and focused on strategies which were likely to result in policies for implementation
that were highly centralised and largely placed within government institutions.

One conclusion of the OECD study was that the “educational systems of the
past have depended on exposure of youth to the information contained in static,
archival form as provided by librarians before the advent of modern information
technology. The dynamics of growth and obsolescence of human knowledge
require more continuous process of education utilising information systems better
adapted to changing values, knowledge structures, and human needs. Technology
makes this possible. Education of youth will then be concerned with preparation
for a lifetime of organised relevant learning. The information systems must be edu-
cable too, preparing the world’s knowledge for ready assimilation”.

With regard to information system needs, it was stated: “The demands of
modern information systems for human talent are creating new professions and
skills for which organized training is not yet adequate... Qualified and motivated
manpower is the single largest restraint on the evolution of successful information
services in science and technology”. It went on to say that there are obstacles to
effective recruitment: “salaries, working conditions and an outdated image of the
librarian and documentalist. Concerted action by governments is needed to over-
come these obstacles”.

In view of the need for manpower the Group commissioned a study from
Prof. George Anderla which resulted in the report Future Needs for Information
Specialists — A Forecasting Study (1972), in which he foresaw a doubled exponential
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growth of scientific articles. Collection and evaluation of information should be an
important function since that can hardly be automated. The need for analysis and
synthesis would demand personnel, but the managerial, technical and operational
functions of the new systems would also call for personnel.

The Unesco launching of the UNISIST program in 1971 had far more impact
on governments because it was directed to a much larger circle of countries than
just the industrialized ones [6]. A description of a world science information sys-
tem was outlined, and the conclusion was that the establishment of such a system
is not only necessary, but also feasible. Today, it can be said that with the access
to the quantities of databases on the Internet, this could be part of the establish-
ment of such a world science information system. However, the system’s need for
content analysis, i.e., design and use of indexing languages vs. operations in nat-
ural language, is far from meeting the expectations of a user who interacts with
the system. The earliest electronic files consisted only of titles, bibliographic
descriptions, and codes of index terms, sometime abstracts were also included. But
there were restrictions because of shortage of storage space. “Indexing had to be of
high quality if the information was to be retrieved at all, hence the obvious need
for thesauri” [7].

The dawn of automated indexing
When automated indexing, the KWIC (KeyWord-In-Context)-index was

invented in 1961 by Peter Luhn, some thought that it was just the beginning of
more sophisticated automated indexing methods, so much of the librarian’s subject
analysis work of systematizing and classifying the increasing document flow could
be alleviated. It is true that new search engines are steadily appearing for searching
the Net both on keywords and free text, but we are far from being able to abandon
human intervention to achieve good retrieval results.

Looking back, it is obvious that the big software firms have never really been
interested in going into the intellectual part of information collecting, ordering,
storage and presentation. Many systems have instead been developed in library
environments, e.g. the MARC format by Library of Congress, the CDS/ISIS system by
Unesco, DIALOG by Lockheed, MEDLARS by National Library of Medicine.
However, when such systems worked, commercial firms were eager to follow suit.
This is why we are now witnessing an explosive growth of Web search engines with
rather primitive algorithms. “Some of these engines appear to have been developed
by people who saw a need, but who had not the vaguest idea that there was already
a history of development of tools to fulfil similar needs” [7].

So this is not a new question. Since the 1970’s it has been circulating among
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librarians who were feeling more or less frustrated in a world where computers and
information superhighways seemed to take over. The importance of information in
the pursuit of knowledge had become obvious in a society marked by increasing
complexity. Education is no longer reserved to locally situated learning institutions
— instead it is becoming universally distributed by broadband communications.
At the same time knowledge about information technology is becoming a fresh-
ware, because of the rapid developments.

Frustration and challenge
It is certainly a challenge for librarians to be questioned about their profession

in this new age because they are not used to working in an environment where
everybody with a PC thinks he can easily access the information he wants using
database management systems on the Internet. So, people are exploring the
Internet and getting an enormous number of things out of it. Information is deliv-
ered from multiple sources, covering a whole range of subjects.

All existing tools are not being used to deal with the incoming stream of
unstructured or semistructured data, because people are unaware of how to use
them. They see that something is wrong, but they do not know how to fix it. One
reason is that the systems people have not taken advantage of all the capabilities of
the PC clients, and why they usually use them as dumb terminals to the server that
is supposed to do all the job of conveying information to their screen.

On the other hand, librarians need to make explicit all that they have learned
through structured access, through thesauri, through hundreds of years of the
development of the profession before it was automated. The voice of the expert
librarian is not loud enough. Among all the available tools we do not yet have the
retrieval tool that will do the job. Even if we strive for the perfect tool, there is an
immense untapped utilization of the tools that already exist, and these could be put
to better use today.

Filtering agent
The sheer amount of information available makes filtering a vital component

of a librarian’s work. Some of the system designers have proposed various algo-
rithms and interface agents for information filtering [8]. Semantic analysis might
be one mechanism for higher precision on the filtering system. The filtering service
(operated automatically or by a librarian) is often used to confirm that the searcher
knows what he knows, and that there are no surprises. If you receive something
quite new, that is a threat.

Earlier we have touched upon problems in the Third World by emphasizing
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an example from Indonesia at the early stage of development. Since then the revo-
lution in information technology has reached deep into the developing world. One
way to create an understanding of the present opportunities has been to donate
PCs as development aid to university libraries in the Third World. In 1997 the
University of Barcelona offered 20 PCs and a connecting network to the library of
the León university in Nicaragua which now is linked to the Internet. The Swedish
Agency for International Development did the same for eight university libraries in
African countries under the assumption that the library is the central and essential
focal point for higher education.

At a seminar at the library of Lund University the librarians from the above
countries demonstrated the development of IT in their countries in a number of
case studies. The importance of continuing education by collaboration in library
consortias was especially stressed. The facility the participating librarians showed
for their presentations by expert use of the program PowerPoint was noteworthy. It
is no doubt that such initiative in the university library field can close the North-
South gap in the area of higher education, and that this leapfrog strategy to furnish
brand new technology to libraries will pay off as long as the developing countries
try to keep up with the IT development and handle it intelligently.

Social intelligence for a leapfrog strategy
Social science researchers such as Stevan Dedijer, Yehezkel Dror, William Colby

and others started in the 1980’s to talk about the need for social intelligence for broad
policy decisions. Groups of highly qualified professionals in charge of strategic devel-
opment should produce high-quality intelligence for decision makers [9].

The present information transparency makes it possible to take advantage of
what has earlier been called social intelligence: that organisational capacity of a
nation, a government, a corporation or any other social institution to acquire and
use information to probe its environment, identify new threats and challenges, and
adapt in a creative way to new circumstances, a concept that applies to decision
makers at the highest level. To establish a support center for social intelligence is
now a challenge for the research librarian in a developing country. This mere word-
ing appeals more easily than librarianship to those who are responsible for a nation-
al information policy. The social competence of librarians will be needed for this
task, especially in a participative democracy.

Business intelligence for decision-makers
The intelligence process developed within the government machinery became

too important to be left just to governments. A development started of private cen-
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tres to serve the increasing demands in modern life for economic, political and
social analysis [10]. What was called management or business intelligence is spread-
ing in private and state owned organizations and enterprises. Environmental scan-
ning of business opportunities, competitors and so-called benchmarking is a must
for survival. The decision-maker’s scanning involves knowledge management and a
librarian could be an invaluable element. Decision-makers have no problems in
detecting and interpreting weak signals coming from the environment, but they
tend to over-react to the situation. Only by having access to other perspectives from
others, can this tendency to over-react be modified [11].

In any organization with a library, that element is part of the organizational
context, but it usually keeps a low profile and tries not to interfere with the envi-
ronments of the decision-makers. Probably this is a wise position to take, as the
decision-makers should perform their own environmental scanning. But in this
new world of opportunities there is a possibility for the librarians to act as a help-
ing hand in the decision-makers’ scanning. The basis for doing so is to know the
decision-makers’ situation and present them with variations of perspectives to help
them in their particular situation.

So the more the librarian can be present in the decision-makers’ everyday life,
the more he/she can be of assistance in opening up vital information for them.
However, there is an implication here for organizing the library service. The strat-
egy of being present in the decision-makers’ workday implies not being present in
the library. Thus, many of the functions of the library have to be moved into the
offices of the users.

A third opinion
The librarian’s role is to offer a “third” opinion. At business meetings the librari-

an represents a different enacted environment than the others, and can contribute to
supplementary perspectives to the decision-making process. This is an important role
but it may be experienced as disturbing the decision-making a bit. Therefore, it is
important that the librarian, in this context, is permitted and even expected to present
perspectives that seems odd in the ongoing discussion. The value of being different
must be recognized and appreciated, otherwise the role will be difficult to sustain.

Another of the librarian’s advantages is his position to get to know several per-
spectives present in the organization and outside, so he/she can identify common
denominators in these perspectives and let the rest of the organization share this
knowledge. This will contribute to an increasing transparency in the organization.
So, it is possible to look upon the librarian as a transparency-facilitating agent in
the organization.
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Library as business intelligence center
Some activities of knowledge transfer are more central to the library than oth-

ers. As everyone in the organization is tied to the internally prescribed environ-
ment, there are few, if any, who care about what is happening in the blind-spots in
between their own environment and the environment outside the entire organiza-
tion. There is a huge remote environment not very well attended to. As the library
is not biased by any particular organizational function it can use a much broader
scope in environmental scanning and act as a business intelligence center of the
organization.

But this role of the library in the organized environmental scanning to bring
in the really odd, and in many cases threatening, discomforting knowledge, also
requires a deep knowledge about the enacted environment of the decision-makers.
Without being able to anticipate how they will react to the knowledge about a
changing remote environment the information transferred by the library may do
more harm than good in the organization. Therefore, it is important that the librar-
ian communicates closely with the general management on these issues.

Hamrefors [11] is confident that the future will offer exciting new challenges
for the library of an organization, and concludes that there are two important paths
of development for the library to follow:

• Increase the presence in the decision-maker’s enacted environment, learn
these environments carefully and increase the asking of questions and to a
lesser extent wait for questions to be asked.
• Increase the integration of the library process into other processes of the
organization.

Conclusions
Thus, the future of libraries and librarians is challenging. The more the

Internet expands, and the number of information sources grows and are offered
free of charge to users, the more there is a need for expertise to navigate and find
gateways also to the rich collections of the value-added online services which are
not free, and to serve the users as intelligent filters. As the concept “document” has
changed since the introduction of hypertext, so has the title of the librarian. We
speak now of information professionals, business intelligence managers. super
searchers, information analysts, competitive intelligence specialists, etc. These new
professions have grown to serve companies that are increasingly aware that they can
and must utilize intelligence disciplines to keep them aware of what their com-
petitors, their markets and their suppliers are doing and how these activities could
affect them in the future [12].
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The great professional knowledge of librarians and access to their personal net-
works will always be needed. As can be learnt from history by the outstanding
examples of famous librarians and their extensive personal networks demonstrated
earlier, it could be maintained that the librarian himself creates his own job market.
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Chapter 21

Peer Review: The Holy Cow of Science
Jaap de Vries

Publishing Consultant, The Netherlands

Introduction
Success in science depends as much on the scientist’s ingenuity as on recog-

nition of his or her achievements by colleagues. Positive evaluation of established
results by one’s superiors is the basis of any career. Published reports of recent find-
ings, clearly having survived critical examination by outsiders, are its stepping
stones. The sum total of admitted publications is the canonization of science. Peer
review is the name of the infrastucture which supports the system.

Tens of thousands of scientific journals, in one form or another, delegate deci-
sions on what to publish and what not to peer reviewers. Widely acknowledged as
this practice may be. it is under attack. There is much dissatisfaction with the
results, bitterly characterized by one of its critics as suppressing novel ideas and
enforcing the rules set by a scientific oligarchy. Biotech and pharmaceutical com-
panies may side-step the scrutiny of peers by keeping important scientific develop-
ments secret or making them public in the ‘popular’ press to boost their stock
value. The system is undermined by the potential of the Internet to make instant
and unsupervised publishing facilities available to all. Yet, not many editorial
boards of scientific journals have shown awareness of the weaknesses of peer review
by moderating its autocratic character. Industrial innovations will anyhow have to
pass judgment by independent experts before being admitted to the market. And
even the most fervent advocates of Internet freedom despair of the anarchy which
would result from unlimited dissemination of scientific contributions.

1. Peer prerogatives
The development of scientific communication in the western world initially

rested on Latin as the Lingua Franca. Throughout the Renaissance, travel, study-
ing facsimiles in cloyster libraries, and attending lectures by famous scientists had
been the only way to further one’s understanding of nature and people. The edu-
cated few kept in touch with each other through correspondence and and travel-
ling students, forming international schools of learning. The invention of the
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printing process opened the doors and let the less privileged in. Gradually, knowl-
edge spread. For many of the new intellectuals, experimentalists and inventors
using a language different from their own to publicize their exploits would be a
waste of energy. The drive of these newcomers, patriotic sentiments and a general
humanistic mood made Latin lose its right of way. However, in the heartlands of
Europe growing interests in biology, mathematics, astronomy, physics and mechan-
ical matters were shared by many. Linguistic borders could not remain closed.
Polyglots like Marin Mersenne in Paris and Henry Oldenburg in London found
ways to satisfy the urge for knowledge by inviting, translating and distributing per-
sonal communiciations from scientists everywhere.

Mersenne (1588–1648), a monk belonging to the Franciscan order of the
Minims, made his cell in the monastry near the Place des Vosges in Paris the cen-
ter of intellectual development, in France as well as in Western Europe. No inven-
tor himself, his inquisitiveness was inspired by his religion. He felt that the discov-
eries of scientists would confirm the truths of his belief. He was a man of great per-
sonal charm and in his cell he entertained many of the great names of his days. His
correspondence served to keep him appraised of as many novelties as his legion of
admirers could muster and he himself distributed the news to whom it might con-
cern.

One of his correspondents was the son of a German professor of medicine,
who had found a niche in the scientific community in London. This man of many
languages and immense curiosity was Henry Oldenburg (1617?–1677) a born diplo-
mat and teacher. He became acting secretary to the Royal Society when this was
established in 1662, and his communicative skills soon extended the Society as a
meeting of persons into an ‘invisible college’: letters from all parts of Western
Europe provided the subjects for discussion in the weekly meetings of the London
group. Letters then became a medium in itself, their flow and contents moderated
by Oldenburg. In 1665 he published, on his own accord, transcripts, if necessary
translated into English, in a monthly journal, which he named Phililosophical
Transactions: giving some accompt of the present Undertakings, Studies and
Labours of the Ingenious in many Considerable Parts of the World.

Among Oldenburg’s considerations there was one which appealed strongly to
the scientists of his day. By making their findings public they could ascertain own-
ership. With so many industrious thinkers and experimentalists in so many coun-
tries, working in so restricted an area as science then was, similar paths inevitably
led to similar results. Establishing priority was fundamental. Private correspon-
dence or oral communications could not serve this purpose. Oldenburg first
devised a scheme by which preliminary notes could be put in a sealed box in the
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Royal Society’s safe. But in his journal the date of the claim could publicly be tied
down to the time of receipt. This feature of the printed paper has not lost signifi-
cance. Today’s peer reviewed scientific journals still stamp original articles with the
date of receipt. Since so many other methods of distributing news are en vogue
(conferences, pre- and e-prints) it can be argued that archiving is becoming their
main function. According to the Journal of Electronic Publishing (1998; 4/2) already
forty percent of all journal readings concern articles older than the current year and
twenty percent of the consultations go back four to fifteen years.

Mersenne and Oldenburg, moderating the news on seventeenth-century’s
innovations, in terms of today acted primarily as editors or journalists. Their per-
sonal vision on what was important or not has, however, had major implications
on the directions in which science expanded. This responsibility now rests on the
editors of scientific journals. A few society journals excepted, most of them have
delegated this to their advisers, their peer reviewers. Typically, for journals with
international readership these are scientists of repute, affiliated to scientific organ-
isations of considerable renown, (usually) department heads, male and of
Scandinavian, German, Dutch, British or North American origin. Nobel Prize
winners are the ‘crême de la crême’. In the self-propelling world of science, as rep-
resented by today’s typical scientific publication, the peers of today are yesterday’s
most cited authors in their fields. Today’s most cited authors wil be tomorrow’s
peers. It all revolves around professional proficiency, sharing specific research tra-
ditions, the availability of money, publications in leading journals, honours
received. There is more to peerdom than reviewing papers. Peers also award funds
and/or promotions. In the literature some see science as a hierarchy run by one or
more power elites, who control both the rewards and the means of publication.

Recognition by one’s equals is the key to peerdom, knowing which ropes to
pull and not treading on important toes are further requisites. Peers are network
builders and when someone is asked to review a paper he carefully checks how his
judgments may affect his position. The names of the authors may have been
removed and he may exercise his judications in anonimity — for the insider the
subject of the research and the bibliography cannot be mistaken as signs of its ori-
gin. Perhaps, in the future, this publishing party may be asked to review the paper
that this reviewer or his group has in store. Are there any old scores to be settled?
Conflicts of interest to be taken into account?

There are many different types of journals in many different scientific disci-
plines. If we assume that a journal publishing one thousand articles per year has a
list of three hundred and fifty reviewers to draw from and that every article is seen
by two of them, every reviewer will judge on average six papers per year. If all five
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hundred thousand articles published in the peer reviewed journals were to receive
the same treatment, this would amount to sixty thousand peer/paper contacts and
involve ten thousand peers. Since there are approximately five hundred thousand
scientists active as authors (each producing four papers as a member of a team of
four) to be on a reviewers’ panel means that one is in the top five percent of scien-
tists. Gross as these approximations may be (is it perhaps the top ten percent?) this
is why peers do not demand payment and, on the contrary, invest an average of
three hours of their (organisation’s) time in the article under review. Affirmation of
their status and foreknowledge of the accomplishments of their colleagues/com-
petitors are their rewards. Hard pressed for time as he may be, a scientist asked to
review a paper very rarely refuses to do so. The smaller the discipline, the higher
the scientist’s standing, the more he is besieged. Nobel Prize winners can afford to
refuse or name a replacement, important department heads may farm (part of ) the
job out to their subordinates and the depth of the review is of course a referee’s
responsibility, but it would seem that a call to review is hard to ignore. In the end
a reviewer is found for every single article of the hundreds of thousands published
each year in the thousands of peer-reviewed journals.

2. Reviewing papers
Science as published in journals with international distribution is a represen-

tation of the beliefs of a specific group of scientists that their interests can be
expanded if a given set of rules is followed. These rules are of Western European
provenance, deterministic in essence, emphasizing linearity of approach. Every
secret can be unraveled. There is no effect without a cause. What our senses do not
perceive cannot be known. Findings are valid only if verified through replication. A
scientist spurning these rules will be ridiculed or ignored. And it is part of the game
that anyone’s claim will meet with scepticism until substantiated by someone else.
This is most true for ‘hard’ science such as (bio)chemistry and physics, and mostly
true for the life sciences, such as (clinical) medicine and pharmacology. But where
‘power elites’ are in disagreement over the basic rules, as often happens in the behav-
ioral sciences, the fight for a place on the forum between rivals may end in a feud.

The peer reviewer is in the center of it all. The harder the science, the clearer
the rules, the easier this gatekeeper’s job. He will focus on matters of interpretation
rather than on procedures as his colleague for a psychology journal may feel com-
pelled to do. He will reject fewer papers because his authors respect the framework
he himself helped to construct. His mind will only be challenged occasionally when
a paper leads to conclusions for which on first sight the arguments challenge the
familiar logic. Is the author a step ahead of the rest of the field? Is he a crank? A
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genius? It is every reviewer’s nightmare to reject a paper that later will appear to
have revolutionised the world. However, as a rule, the reviewer is said to be wary
of novelties; progress in the discipline should be orderly and not cause eyebrows to
be raised.

On its way to print a manuscript will be scrutinized by a reviewer only if it
has passed the journal editor’s first appraisal. It may be rejected outright if it is obvi-
ously flawed or deals with a topic clearly outside the journal’s scope. If admissible
it is dispatched to the reviewers. Most journals select two reviewers for each paper.
The selection is usually a match between the editor’s impression of the article’s sub-
ject, the ramifications of the bibliography and his knowledge of the competence of
his reviewers. A former editor of the journal Science, Floyd Bloom, used as selec-
tion criteria the following questions. Who is a peer of this author in content area,
in technique and when possible in experience? Which reviewers should be avoided
for competitive conflicts and past disputes? How much of the submittal’s data can
one expect the reviewer to examine in detail? For example, should the statistical
conclusions be re-calculated?

The Journal of the American Medical Association (JAMA) published instructions
for peer reviewers. They should judge if the manuscript’s contents are original, if
the data are valid, if the conclusions are reasonable and justified, if the information
is important, if the article is of general medical interest and if the writing is clear
or can be made clear. Some journals may also request their reviewers to adequate-
ly support their judgments, and to be alert to the failure of authors to cite relevant
work by other scientists, to respect the confidentiality of the manuscript under
review and to return the manuscript immediately to the editor if a conflict of inter-
est is apparent.

Imponderables are characteristic for the reviewer’s work. There is no univer-
sal standard procedure. No studies are available to clarify the exact decision mak-
ing process. The least that can be said is that, as in any human diagnostic activity,
there must be false-positive and false-negative outcomes, leading to erroneous rec-
ommendations. Disagreement between reviewers is common and perhaps partly
due to this.

If reviewers disagree the editor may want to consult a third reviewer or decide
himself. Otherwise papers are accepted, with or without modification, or rejected.
The reviewers’ comments are passed on to the authors. It is not uncommon that a
paper revised by its author, on reappraisal by the reviewers needs another revision
followed by yet another re-appraisal. No wonder that between the date of receipt
of the first version and the date of publication in these instances delays of as much
as a year occur. In less problematic circumstances time lags of three to six months
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are the rule rather than the exception, the main cause being reviewers’ overload or
inertia. Authors hate these delays. Journal editors try to minimize them as much as
possible in order to attract the best papers.

It is often said, but not verifiably, that a paper rejected by one journal even-
tually finds a place in another. Authors like to begin their publishing spirals by sub-
mitting their work to the most influential journal in their field. No wonder that
these usually have high rejection rates, some boast seventy five percent. The high-
er the rejection rate, the more prestigious the journal.

3. Flaws and fallacies
Where, as in most cases, peer reviewers’ names are witheld from authors,

secrecy is regarded as the best way to ensure objective appraisal of the manuscripts.
It is exactly this aspect of the process which elicits severe criticism. Some see it as
diametrically opposed to the openness, freedom of speech and mutual trust which
the academic community has proclaimed as universal ideals. They say its rationale
is to obscure conflicts of interest of a personal, collegial, or financial nature and edi-
torial responsibility. They quote a series of illustrious cases were faulty papers were
admitted and later had to be disavowed but no one in particular could be blamed.
Nobody knows who has been responsible for rejecting papers which later proved to
be classics, such as listed in Campanario’s article with the rhetoric title ‘Have refer-
ees rejected some of the most cited articles of all times?’ (Journal of the American
Society for Information Science, 1996; 47/4, 303–310)

Some journals have adopted a ‘double blind’ reviewing process. Names of
authors and their affiliations are concealed. Ideally, eliminating these elements
would free the reviewers from possible prejudices. Investigations of the procedure
have produced different outcomes. Some indicate that referees are more citicial if
they don’t know the author’s identity, which would result in lower acceptance rates
for authors not belonging to the top-ranked universities. Often, however, review-
ers are able to identify the author on the basis of clues in the bibliography, or per-
sonal knowledge of the author’s work. Generally, the advantages of the double
blind method have not been so convincing as to convert the majority of editorial
boards to adapt their approach.

Acting as reviewers, eminent scientists sometimes reveal their human sides.
Anecdotes dealing with errors made and prejudices shown could fill a book.

There was the well documented trick Douglas P. Peters and Stephen J. Ceci
pulled on a range of reputable psychology journals. They resubmitted twelve
research papers from prestiguous departments which these journals had published
some time earlier. Names of institutes and authors had been changed into fictitious
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ones. Only three of the thirty six editors and reviewers of these journals detected
the fraud. Of the nine articles left, eight were rejected, in many cases ‘because of
serious methodological flaws’.

Reviewers, obviously receiving papers in fields in which they are active them-
selves, may in their own work benefit from the information in these papers. There
was the twelve year battle between Immunex and Cistron, ending in Immunex pay-
ing twenty one million dollars to Cistron in damages and handing over the patent
rights to the interleukin-1 protein. Settled out of court the dispute centered on the
fact that the journal Nature had sent for review an article submitted by a Cistron-
sponsored team to an employee of Immunex and that subsequently Immunex had
filed patent applications concerning this protein, in which some of the errors made
in the article were replicated.

There was the complaint of the Brazilian biochemist Franklin D. Rumjanek
who upon his return to Rio de Janeiro after having worked in England for six years
and having published (in his own words) a ‘reasonable’ amount of papers, found
that he had serious problems in getting his manuscripts accepted: neither the poli-
cies of the journals to which they were submitted, nor the quality of his work had
changed.

In 1977 Rosalyn S. Yalow won the Nobel Prize for her work on the radioim-
munoassay of a group of hormones, the first report of which some twenty years ear-
lier had been turned down five times by different journals.

In an article analyzing the reviewing process for her own journal, Susan van
Rooyen of the editorial board of the highly esteemed British Medical Journal (BMJ)
to which yearly some five thousand papers are submitted concludes: “The process
is by its very nature subjective, prone to error, or more kindly, to the kind of vari-
ation expected of any diagnostic test”. The journal had after normal peer review,
accepted a paper on risk factors for death in the elderly. The same paper was then
sent to four hundred and twenty potential reviewers from the BMJ database; in it
eight errors were introduced. Of the two hundred and twenty one who responded,
none identified all mistakes and only a few spotted more than two or three of them.

Bias was so prevalent in their disciplines that they felt that the peer review sys-
tem merited reform. This was the opinion of some forty percent of the responders
to a survey conducted in 1989 among five thousand scientists by the Office of
Scholarly Communication of the American Council of Learned Societies (ACLS).
Of these almost two thirds responded.

Peer review is also felt to obstruct the publishing process. The Assocation of
Learned and Professional Society Publishers (alpsp) in 1998/1999 undertook a
study on the motivations and concerns of contributors to learned journals. The
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members of this association sent almost eleven thousand questionnaires to con-
tributing authors. Over three thousand were returned. Of these almost eighteen
percent mentioned peer review as a major obstacle in their publishing endeavors.
A major reason of concern was the delay caused by the reviewers followed by super-
ficiality of reviews, hostile reviews and of unqualified reviewers. The responders
also had the opportunity of making additional comments about the peer review
system. To quote from the alpsp’s report: “…the issue of reviewer anonimity was
raised quite frequently and there were comments both for and against it…the
superficiality of reviews was cited as a concern and also a disappointment…there
were quite a few comments which centered upon the dismissive attitude of review-
ers to work from authors who were based outside the major centers of excellence”.

4. Added value
On the steep road to success a scientist’s first publication is an important step.

Publishing results of one’s work is the accepted escape from mediocracy. The paper
is perhaps not immediately noted by every colleague everywhere in the world. But
it is essential in getting a foothold in the faculty or department. Without publica-
tions to show young scientists may be asked to leave after a couple of years. And
for promotion or a move the longer the list the better the opportunities. There is
of course a difference in the ranking of the journals a manuscript can be submitted
to, but everyone knows how difficult it is to pass the threshold of the top ones —
the list must be built in any case.

A second basic and historically more prominent reason to publish is the sci-
entist’s aim to be associated with the developments in his field. Some will end with
their name attached to a theory or discovery but every scientist regards the results
of his findings as his own and seeks universal acclaim for them. Since many people
(teams) may be on the same path towards the claimed results, it is important to be
recognised as the first person (team) who made these public. Although for (poten-
tially) lucrative inventions patents now serve as the safest way to secure property
rights, in this respect not much has changed since Oldenburg’s day.

Scientific journals accommodate the need to be visible and to put one’s stamp
on science. They provide a permanent record of the scientist’s achievements.
Important as they may be for career advancement, formal, peer reviewed publica-
tions are by no means the sole source of scientific information.

Science is, perhaps before all, a personal thing: a universe peopled with
inquisitive, ambitious, competitive, often egotistic human beings. They need to
look each other in the face, hear each other speak, be member of the group, draw
attention of their peers, become peers themselves. Each person’s efforts rest on a
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fundament of earlier endeavors. These are usually in the public domain. Other peo-
ple may be building on them too. It is risky not knowing what people with similar
interests are doing. It is also dangerous to deviate from mainstream research.
Communication is the name of the game. There is more to it than publishing, for
instance the meetings and symposia industry. International meetings in major
interest areas easily attract twenty to thirty thousand attendees. Every self respect-
ing subdiscipline of two hundred devotees meets every two to four years. A mid-
sized congress brings two to three thousand persons together. One wonders what
would happen to the airline and hotel businesses if scientists stayed home. But
without the thousands and thousands of presentations, panel discussions and
poster sessions featured by these meetings — not to mention personal contacts dur-
ing breaks, at receptions and in bars — the grounded scientists would also suffer
badly. Informal information, intelligence, is the butter on their bread.

But keeping informed begins at the working place. Colleagues have eyes and
ears too. Coffee corners, departmental lunches, informal get togethers, briefings,
budget discussions, collective research are situations in which information
abounds. Preprints of articles intended to be published and received by (e)mail
from colleagues for comment can also be an excellent source. Peer reviewed jour-
nals complete the spectrum. It is however not necessary, not even possible, to read
all that is published in one’s field. In most working places keeping up with the lit-
erature is delegated to a number of colleagues. In this respect the librarian (infor-
mation officer) often plays a key role by alerting his patronage according to the
interest profiles they have made known. Scanning citations and abstracts has
become an art by itself. It is also no uncommon practice to glimpse at the contents
lists of those few journals one trusts to publish leading papers, or issued by the soci-
ety one is a member of. One may restrict one’s reading to articles originated in spe-
cific institutes or even to those with familiar authors’ names. And it is often quite
possible to stay aware of developments by not seeing primary journals at all but
reading review articles, meta research and digests in special journals or serial book
publications, materials which may have been authored by peers but have escaped
peer review as such.

Peer reviewed articles are the outer shell of the learned world. They apotheo-
size the power elites and are instrumental in the distribution of funds. To advance
the insider’s knowledge they are less essential. Science as the expression of human
curiosity and industrial impetus will not be doomed if peer review dissipates. This
might even be a blessing in disguise, at least for the medical community. The
British Medical Journal’s editors have boldly stated that peer review is erroneously
credited as “being a good method of keeping poor quality work from publication,
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whereas the evidence suggests that with persistence even the most flawed work will
eventually find a home. Considerably less than five percent of papers in current
journals contain a message that is both scientifically sound and relevant to doctors”.

5. Horror vacui
Opportunities to publish in journals have always been regulated by the inher-

ent constraints of the medium. There was an end to the amount of paper which
could economically be distributed. Contrary to a popular misbelief commercial sci-
ence publishers did not expand their positions rigorously, cheating the academic
library out of their last cent. Anyone involved in this business has an archive of non
viable proposals, pushed upon them by members of the scientific community’s sub-
divisions in dire need of establishing their own specialty journal. Commercial pub-
lishers certainly pulled a few tricks which earned them a reputation of greediness.
But there must have been benefits for the other party as well. And as quasi monop-
olists they do not in principle differ from journal-publishing learned societies. If
‘there is no such thing as a free lunch’ there is also no such thing as a publication
designed to make a loss.

It is no wonder that if the Internet is felt to threaten the existence of printed
journals, publishers whatever their lineage find themselves in the same boat. What
they are facing has been outlined by a working group composed of members of the
American Association for the Advancement of Science and the (British)
International Council for Science which in 1999 presented a proposal on standards
and practices for electronic publishing in science to the International Association
of Scientific, Technical and Medical Publishers (STM) [see Ch. 25]. Internet offers
many advantages to the individual who wants to make his ideas public. The added
value of the electronic medium was summed up. The speed with which it can dis-
seminate information The size of the audience it can reach efficiently. The
enhanced indexing and search capabilities. The hypertext linkages to a wide range
of material. The ability to be updated and corrected as needed. The interactivity,
which enables real-time exchanges between authors and readers. The multimedia
functions incorporating video and sound into text.

Publishers of traditional media may read this as follows. Every scientist, crank
or genius, neophyte or professional, may freely publicize his accomplishments with
features they cannot (unless at great cost) provide. Their quasi monopolies will
flop. Is it strange that they find many influential scientists (openly or discreetly) on
their side? Peers have much to loose too. It is they who are editors of the journals
(often at substantial remuneration). They are sitting on editorial boards. They are
reviewing the articles submitted to the journals they serve. But these journals also
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serve them, making them visible as the top of their league and giving them the
power to decide on what will be published and how. They can make or break
careers.

The publisher-peer complex has one last line of defence. Scientific publica-
tions cannot be taken seriously if not peer reviewed. The line has its weaknesses.
Publications can be scientifically valid if not vetted by peers. Ironically, this was the
outcome of the brainstorming of the same STM working group. They specified that
for any document to be considered as a valid scientific publication it must be
durably recorded on some medium. It must be publicly available (not necessarily
free of charge). It should remain in the same form and at the same location, so that
it is reliably accessible and retrievable over time. A bibliographic record must be
attached to the document and if new versions appear, to each of these. Versions
should be certified as authentic and protected from change (even when occasioned
by the author).

The proposal of the working group mentions quality control (in whatever
form) as a necessary feature only for documents which, after having progressed
from a preliminary to a definitive stage are meant to “contribute to the production
of useful knowledge” and thus must be certified. “To maximize its usefulness for
science, a publication needs to have been vetted to ensure qualitiy and to establish
a high level of trust among readers. This process is equally essential for electronic
documents — indeed perhaps more so in view of the vast quantity of available
information.” Certification is, however, not regarded as a prerogative of the tradi-
tional peer reviewer. The proposal entrusts publishers, authors, professional organ-
isations, research and archival institutions, funders of research with future quality
control and with organizing the relevant infrastruture.

But here is the twist. The (STM) publishers’ admonitions are not supported by
the broader scientific community. In the ALPSP study referred to above significant
concern was expressed that peer review should continue, “as its loss would be very
detrimental to the quality of published work”. Almost seventy percent of the
responders were satisfied with the system in general terms against thirty percent
who were more or less dissatisfied. Recommendations for improvement were rare.
“Only a few people said that the idea of electronic peer review is appealing.” And:
“Overall, the only scenario that all authors would like to see happen more than it
is at present is open peer review post publication”. What they perhaps had in mind
is something like the succesful (but time-consuming) editorial process adapted by
the journal Behavioral and Brain Sciences, where printed articles are co-published
with up to 30 peer commentaries, plus the author’s response. As the editor, Stevan
Harnad notes: “Peer commentary is no substitute for peer review; the journal is
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very rigorously peer reviewed. The Internet offers the possibility of implementing
peer review more efficiently and equitably and of supplementing it with what is the
net’s real revolutionary dimension: interactive publication in the form of open peer
commentary on published work.”

6. Peers will be peers
The number of (refereed) electronic journals in science, engineering and med-

icine has increased rapidly in recent years An electronic repository of preprints (the
Los Alamos Physics Eprint Archive) pioneered by physicist Paul Ginsparg receives
some 2500 submissions and services 30.000 hosts a week. It forced the American
Physical Society to open an Internet link between one of its journals and the
archive, also making manuscripts available before peer review. The interactivity,
which is a basic element of the archive, in some aspects fulfills (peer) review func-
tions. Authors are reported to be meticulous in updating their articles with changes
suggested by colleagues. The project obviously benefits from the traditional self-
discipline of physicists, which earned them low rejection rates in peer reviewed
journals. It may be difficult to copy in areas where seventy five percent of submis-
sions to journals is returned to the authors on first sight.

This is, however, exactly what is going on at the moment. As a director of the
National Institutes of Health, Harold Varmus in 1998 created turmoil by planning
to establish a stand-alone pre-print server for non-reviewed articles. He was subse-
quently forced to incorporate the concept into the existing PubMed bibliographic
service of the National Library of Medicine, but the beginning was there. It may
gain momentum by an initiative, which in 2000 intended to attract groups of
researchers wanting to create their own niche journals on-line and allowing pre-
prints to be stored in and retrieved from an e-print server closely co-operating with
PubMed. Initiator Vitek Tracz, has already made his marks in the publishing indus-
try. With BioMedCentral he promises to “make the publishing process much more
efficient and flexible in both format and economic terms”. Research reports should
be published electronically with all the features the medium allows and be “avail-
able to all — globally, free and without barriers tot access”. Will it work? It had not
exactly a flying start. Equally hesitant to burn their ships behind them seemed sci-
entists when, late in 2000, challenged by Varmus (by then ex-NIH) to refuse coop-
eration with publishers who would not  make their publications freely available on
PubMed six months after the date of publication. Varmus may have misjudged
politically inspired misgivings regarding the monopoly the US-based repository
would have. He may have underestimated the toughness of publisher/editor/
author allegiances, embedded in years and years of intellecual, professional and
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financial interdependency. But publishers were scared. There will be quite a few
authors who simply do not appreciate the complexity of the marketplace. There
will also be ‘maverick’ reviewers: those without established positions in the pub-
lisher-peer complex, dissatisfied with the way things work and believing that they
should be paid for their efforts. And what about librarians who will cancel sub-
scriptions on journals if the contents of these will be freely available? How crucial
is a six month delay anyway for most printed publications if there are so many
other ways of spreading vital news? If the number of responders to Varmus’ call will
gain critical mass commercial and institutional publishing traditons will fade away.
And how will this affect the peers?

The editors of the British Medical Journal, when denouncing the value of peer
review did so on the occasion of introducing an e-print server for clinical medicine
and health research. They chose as a title for their article: Moving beyond journals:
the future arrives with a crash. Prediction or prophecy? Perhaps just a premonition
phrased to shock indolent readers. In their article a dichotomy between researchers
and practicians is revealed. The latter “are likely to continue to want to receive
predigested, well presented accounts of research that matters for their practice… a
role that journals are likely to continue to have in the future”. This does not sound
like slamming doors in peer reviewers’ faces. The distinction between researchers
and practicians is also somewhat casual. It is self evident that in well-delineated sci-
entific (sub)disciplines validation and presentation of preliminary research reports
is subordinate to their ‘news-value’ and that e-print facilities will be appreciated.
But the existence of peer-reviewed journals in heavily researched areas demonstrates
that the availability of ‘predigested, well presented accounts’ is not without some
consequence.

The balance between authors, peers and publishers is precious. It may shift.
But will peers lose their pivotal role? Scientists use alternative validation systems in
their day-to-day routines. For these to replace peer-reviewing, albeit in categorial
environments such as specific disciplines or professional organisations, they need to
be accepted as trustworthy. Adequate infrastructures must be established. The
Internet may facilitate all this. But more is needed than isolated initiatives to can-
nibalize functioning validation structures such as the reviewing of scientific papers.
Peerdom may don a different cloak but organized science needs its hierarchies.

Related readings
[1] Bloom, F. (1998) Human reviewers: The Achilles Heel of Scientific Journals in a Digital Area.

Presented at INABIS’98 – 5th Internet World Congress on Biomedical Sciences at McMaster

University, Canada, Dec 7–16th. Keynote Address.

Peer Review: The Holy Cow of Science

243



[2] Boorstyn, D.J. (1991) The Discoverers. Harry N. Abrams Inc., New York.

[3] Editorial, (1999) Moving beyond journals: the future arrives with a crash. BMJ, 318, 1637–1639.

[4] Daniel, H.D. (1993) Guardians of Science. VCH, Weinheim.

[5] Harnad, S. (1998) Learned inquiry and the Net: the role of peer review, peer commentary and

copyright. Learned Publishing, 11, 283–292.

[6] Lundberg, D. and Williams, E. (1991) The Quality of a Medical Article. JAMA, 265/9, 1161–1162.

[7] Meadows, A.J. (1974) Competition and the urge to publish. In: Communication in Science. ch.

2, pp. 35–65.

[8] Moran, G. (1998) Silencing Scientists and Scholars in other fields, etc; Ablex Publishing

Corporation, Greenwich Connecticut, London, England.

[9] Peek, R.P. and Newby G.B. (1996) Scholarly publishing: the electronic frontier. American Society

for Information Science, The MIT Press, Cambridge Massachusetts, London, England.

[10] Peters, J. (1995) The hundred years war started today: an exploration of electronic peer review,

Internet Research, Electronic Networking Applications and Policy, 5/4, 3–9.

[11] The Association of Learned and Professional Society Publishers, (1999) What authors want.

Chapter 21

244



Chapter 22

Watersheds in Scientific Journal Publishing

Jamie Cameron
Publishing Consultant, UK

The history and development of scientific journals is slow and gradual as
often happens in other walks of life, but there are two periods of concentrated
change where many things changed quite quickly. The first of these was around the
middle of the last century after World War II, and the second in the late 1990’s. The
first centres on the explosion of Scientific, Technological and Medical Research and
tertiary education in these areas, which occurred in the late 1940’s and 1950’s. The
second is the advent of the Internet. Behind these two periods of accelerated change
are economic, behavioural and technological considerations. For the first, the wide-
spread economic growth after the war made possible the growth of scientific
research, amounting to an explosion, and a similar growth in tertiary education —
the last, of course, not limited to the sciences. In the behavioural area the issue of
validation and authentication was increasing in importance and there was growing
pressure for research workers to publish their work in refereed journals. The main
issues of publishing technology were in the production of journals, where the move
away from hot metal was beginning. Another factor for the significant growth in
the middle of the 20th century was the impetus the war provided, largely for the
applied sciences.

We can look relatively calmly and dispassionately at what happened in the
middle of the last century. However, we are still in the middle of the Internet 
revolution and no one can forecast the outcome — not that it stops a number of
people trying, with varying degrees of vociferation and widely differing if not con-
tradictory conclusions!

For the second watershed, the main issue is, of course, technological with the
advent of the Internet. Economics also play a part because the infrastructure of the
Internet was available to research workers, funded by governments, and therefore
did not require a significant investment from the Institutions, whether academic or
industrial, where research was taking place. As far as behavioural aspects are con-
cerned the electronic availability of journal material enables research workers in dif-
ferent subject areas to use this material differently. Before the availability of the
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facility of the Internet different disciplines used journal literature in broadly simi-
lar ways, whereas now significant differences are emerging. For example, Physicists
use non-refereed pre-prints much more than other disciplines; Biomedical
researchers require as short as possible a gap between completing research and
“publishing” the results as the subject progresses with increasing speed.

The first watershed: post-war explosive growth
We should now look in more detail at the tremendous changes that took place

in growth and development of journals and journal publishing in the decades
immediately following the war. There was essentially an explosion of progress in
science, technology and medicine in the 1950’s, 1960’s and 1970’s. It was realised
that the raising of educational standards was essential to cope with the increasing
technical demands of modern society. This pressure was not, of course, limited only
to science, technology and medicine.

The war itself played a significant part in this as it placed a tremendous
emphasis on research and technology to a much greater extent than any previous
conflict. For example the invention and development of the jet engine led to a rev-
olution in air transport. The devising and breaking of codes, in which Bletchley
Park in the UK was prominent, accelerated the development of computer science
and technology. The harnessing of atomic energy led to the widespread use of
nuclear power and energy in various areas. The invention of penicillin revolu-
tionised the treatment of infection and led to the development of the growing fam-
ily of antibiotics, which are now in widespread use.

This situation also led to an unprecedented increase in the numbers of insti-
tutions of tertiary education, where the sciences and technology were arguably pre-
dominant. Another example was the US government’s commitment to college edu-
cation for those leaving the Armed Forces — The Veterans Bill — which led to the
growth of existing universities as well as the establishment of many new ones.
However, the phenomenon was universal throughout the developed world.

Following on from this came, of course, a comparable growth in research,
largely government-financed, but with occasional grants from industry. Also, a
growth in the number of government research establishments, where there was a
large amount of unclassified work, which could be freely published. The same also
applied to research establishments set up or developed by science based industry in,
for example, electronics and pharmaceuticals. This led, of course, to a tremendous
increase in the output of research papers and an increased sub-division of tradi-
tional subject areas.

Up until the war the vast majority of STM research had been published by the
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learned societies but they were slow to adapt to these radical changes in the ever
increasing needs of people to publish refereed papers as well as to consult them.
There were a number of reasons for this. They tended to be unable, or unwilling,
to make the investment required in launching a new journal or indeed significant-
ly expanding an existing one. They argued, in many cases quite justifiably, that the
funds generated by a successful journal should not be reinvested in the journal, or
indeed new journals, but should be spent on benefits to members. Also, the deci-
sion-making process tended to be bureaucratic with the necessity for consultation
with publication committees, council etc., while it became increasingly obvious
that, to be successful, decisions on launching journals had to be taken quickly, to
satisfy in a fairly objective way the demands of research workers in a rapidly grow-
ing area, as well as to pre-empt activity by other publishers. Publishing is essential-
ly an extremely entrepreneurial activity, and a risk taking one, and this does not
always sit happily in the structure of a learned society. In time many societies sep-
arated their publishing activities from the main work of the society and established
them as separate commercial organisations. An example of this is The Institute of
Physics Publishing in the UK, which is run almost entirely separately from the
Institute of Physics. Nevertheless, by all these arrangements the profits from the
publishing activity went directly to the society. Finally, societies at this stage were
very national in their outlook and again it became increasingly clear that journal
publishing had to be international in aspect to be successful. This is not to say, of
course, that societies do not still hold a significant position. Their number has
increased to reflect the emergence of different subject areas. Indeed, one can argue
that in the current debate about methods of publication, they have increased in
prominence and importance by asserting the moral high ground which is attractive
to research workers, particularly in academic life.

The role of university presses at this time should be considered. Apart from
Oxford University Press and Cambridge University Press in the UK, operating to all
intents and purposes like commercial publishers and well established in producing
books and journals in Science, Technology and Medicine as well as the humanities,
the most significant growth place took in the USA. This is not say, of course, that
they do not exist elsewhere in the world making valuable contributions to knowl-
edge. The emphasis tended to be in the humanities with greater concentration on
books rather than journals and particularly those books with more limited appeal
which were therefore less attractive to commercial publishers.

It also became clear that the whole area of scientific, technical and medical
research could no longer be simply national and had to be conducted with inter-
national co-operation. It also emerged that the language of science was English,
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largely due to the prominence of the USA, owing to its sheer size and the fact that
it had suffered significantly less economically than Europe during the war.

At the time there was an incredible opportunity for the growth of journals fea-
turing primary research (in the English language), when those people pushing back
the frontiers of knowledge wanted to publish the results of their research. The gap
was largely filled by commercial publishers whose lists blossomed in the 1950’s and
1960’s. Again, notable examples are Pergamon, Blackwell Scientific Publishers,
North Holland (developed from the Royal Netherlands Academy of Sciences) and
Elsevier. Initially, commercial journal publishing was essentially a European phe-
nomenon, because in the USA this activity was dominated by the large learned soci-
eties, with a market and pool for authors of one language, whereas Europe operat-
ed with a multiplicity of national languages — varying, of course, in importance in
research and publication. The majority of American journal publishers in this area
were run by European ex-patriots, examples of whom are Walter Johnson and Bill
Jovanovitch with Academic Press, Eric Proskauer and Mauritz Dekker with
Interscience. Indeed many commercial publishers on both sides of the Atlantic
were initially not comfortable with journals. Wiley very nearly sold the journals of
Interscience when it acquired the company, and took many years, if not decades,
to exploit this very profitable activity which was led by its European office where
people were more sympathetic to journal publishing. An exception to this was W.B.
Saunders, the medical commercial publisher, who began to launch journals at the
same sort of time as the Europeans.

Another opportunity presented itself by the policy of some commercial pub-
lishers, of which Blackwell Scientific and Pergamon are obvious examples, to pub-
lish journals on behalf of societies as a way of entering this lucrative field.
Depending on the terms negotiated with the society, a reasonable profit could be
made in the first year, but launching an independent journal would take possibly
three years to become profitable, extending to five in the 1980’s. Additionally, as it
became clear that journal publishing, as with other STM publishing, required par-
ticular skills which were invariably not present in a learned society, professional
publication of their journals became attractive to them. For some years it had been
traditional for learned societies to look to their journal publishing programme for
financial support, and the professional skills of running a publishing operation
became more appreciated. It is also seen as a way of optimising the financial con-
tribution this activity made to the society. Book publishing made a much smaller
contribution and was only practised by a minority of societies and that to a much
lesser extent.

A vivid illustration of the learned societies’ attitude to journal publishing is
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presented by the Interscience polymer science journals. The American Chemical
Society did not recognise the potential of this area of chemistry. It left the way clear
for the establishment and growth of the Interscience journals in polymer science,
which rapidly became the established international forum for papers in this area.

There are two other factors, which significantly influenced the development
of journal publishing at this time and indeed are still significant today. The first of
these was the fact that society publishers tended to impose rather strict limits on
the length of the papers that they would publish. In many cases this was unrealis-
tic and it encouraged research workers to submit their papers to commercial pub-
lishers who on the whole were more flexible. Another important phenomenon was
the existence of page charges, which authors submitting papers were required to
pay to the journal publishers. This applies almost entirely to American publishers
and is not widely practised on the eastern side of the Atlantic, at least among com-
mercial publishers. The background is that many research grants included a signif-
icant amount of money enabling authors to pay these charges. The practice varies
between subject areas and is more common in the pure than applied sciences.

The changes taking place in these decades were more gradual than those
immediately following the war. The single most important factor was that during
the second half of the 20th century the funds available for research vastly out-
stripped, by orders of magnitude, the funds available for disseminating the results
of that research. Whereas earlier librarians had looked for reasons to subscribe to a
journal, they were now looking, with varying degrees of desperation, to find rea-
sons to cancel or not to renew subscriptions. The mechanism for reaching an acqui-
sition decision varied widely, for while the library processed the order, influence
varied between the librarian and members of the faculty of university departments.
The same is essentially true of classified research, the results of which are not “pub-
lished” but are simply distributed to a smaller and restricted number of people. The
result of all this was that academic libraries became unable to subscribe to all the
appropriate journals for the disciplines and research in their institutions. Libraries
had become really the only market for journals as the habit of individuals purchas-
ing journal subscriptions had really died out since the war. The only exception to
this was the position of members of a learned society where its members could
either buy the society journal at significant discounts or even receive it as part of
their society subscriptions. Industrial libraries were initially affected by this situa-
tion to a lesser extent because of the crucial importance that the development of
the research in a particular subject plays in the profitability of a science based
industry. Also, in both academic and industrial libraries, the vastly increasing num-
bers of issues of journals resulting from the growth in research created significant
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problems for storage and access both for academic and industrial libraries.
It is an obvious point, but not always sufficiently emphasised, that research is

valueless if it is not promulgated and communicated to others in the same area, by
publication. Indeed, additionally, for serious consideration, this research must be
refereed and reviewed for a reputable journal of high standing which has a panel of
strict referees. This conflict of interests between the availability of funds to under-
take research and those to disseminate it affected everyone in the chain of scholar-
ly communication — authors, editors and referees, publishers, purchasing institu-
tions and finally, readers who, of course, constituted the same population as the
authors. Another issue became clear at this period, also not sufficiently recognised,
which is that the prime role of the learned refereed journal is one of assessment and
validation rather than communication. There are many true and apocryphal stories
of the number of readers of the average journal article but it is certainly very small.
The only way, in general, that research can be recognised and rewarded is by the
publication of refereed papers. The more of these and the better the quality the
greater the opportunity of advancement a research worker has in his/her profession.
Manifestations of this are promotion to reader or professor in academic life, or
tenure if this is an issue, or general increase in profile and reputation leading
towards recognition which arguably culminates in rewards like the Nobel Prizes.

No discussion of journal publishing can ignore the rather controversial topic
of Impact Factors. Nor indeed can it ignore the role of Gene Garfield and the
development of the Institute of Scientific Information (ISI) and Current Contents,
who first realised the value of abstracts and exploited the commercial opportunity
of circulating these to the market place. From these developed the technique “of
impact factors”, which is essentially a formula for indicating the number of times
papers in this journal are referred to or cited elsewhere. While a number of people,
publishers, authors and librarians alike, have a rather sceptical view of the value of
this, it is nevertheless regarded as a useful yardstick by funding agencies. It has been
used by the Research Assessment Exercise in UK when trying to assess the value of
the contribution of research workers in a given department and the quality of a
journal in which they publish. It is also highly valued by journal editors as the only
allegedly objective yardstick for assessing the reputation and standing of their jour-
nal, and it is an incentive for authors to publish in those journals with high impact
factors. However, the system contains many flaws. In American culture journal
papers tend to have many more references than their European counterparts and it
is not, alas, unknown for professors to require their research students to refer to
their own papers when writing theirs. A classic shortcoming of the system was the
work at Southampton University on cold fusion, which, because it was controver-
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sial, had very high impact factors even though the research results were soon dis-
credited.

So there was increased pressure on research workers, at least in academic life,
to publish papers in refereed journals. The pressure from research workers, who
continued to push back the frontiers of Science, Technology and Medicine, con-
tinued relentlessly and indeed these areas of activity became more and more impor-
tant in every day life, commercial and national economic success and in govern-
ment policy. In spite of criticisms sometimes levelled at journal publishers, the
main pressure to start new journals or expand existing ones came from the research
community. As the years went by publishers were forced to become rather more
cautious about starting new journals. The maximum number of possible subscrip-
tions was reached rather more quickly, in most cases around five years, with the
return on investment being harder to achieve with annual profitability coming in
three to four years and cumulative profitability perhaps four to six years. There are,
of course, significant exceptions to this generalisation. Again, in general, the only
way for publishers to increase the profitability of a journal was to increase the size
and frequency of the journal (invariably responding to pressure from the research
community) and therefore the price, which it was initially possible to do without
losing too many subscriptions. As the years went by this dichotomy between the
growth in funds for research and the money available for disseminating it and the
pressure it created on the market for journals became more intense.

New journals tended to arise either from the growth and expansion of what
started off as a fairly specialist subject or where two or more subject areas began to
overlap and coalesce. An example of the first is the family of journals published by
Wiley on finite elements and computational methods in engineering which
spawned sub-divisions devoted to fluids and then geomechanics. An example of the
second is the journal published by Wiley on statistics in medicine. People who had
qualified in medicine and were doing medical research needed to use the statistics
in, for example, epidemiology and the study of infectious diseases, had their papers
rejected by the established medical journals because of the mathematical content.
On the other hand statisticians who were doing work in the area of medicine were
unable to publish their papers in the established statistical journals because they
were tainted with obviously practical applications! Apart from being profitable to
the publishers this journal has played a significant part in the advance of certain
areas of medicine such as cervical smears and the incidence of disease. A significant
number, if not the majority, of successful journals, arise from pressure from the
research community to start a journal because the existing journals do not cater
adequately for their needs; it plays a prime part in the establishment of what is
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known as the “invisible college”, where people throughout the world working in a
particular area can make themselves known to each other and then communicate
as well as publish their refereed results reasonably quickly. In spite of these initia-
tives from the research community the reaction from those experts to whom pub-
lishers went for advice tended to be negative — “not another journal” — and I
have found it quite a useful aphorism to say that a book publishing decision is
based on the amount of positive or favourable comment on the idea, but a journal
decision is based on the lack of negative reaction! It has certainly worked for me!

It became increasingly difficult for research workers to keep abreast of devel-
opments in their fields. Secondary services proliferated and grew in size and impor-
tance. Examples are Chemical Abstracts run by the American Chemical Society,
Engineering Index (now Engineering Village), the Commonwealth Agricultural
Bureau (now CABI), and Excerpta Medica. These disseminated to their subscribers
information about journal papers in any given subject area and varied in speciali-
sation. The entries would contain details of the authors of the paper, the summa-
ry or abstract, and the key words (now known as ‘journal headers’) and were oper-
ated by learned societies, government or commercial publishers. Some secondary
services rewrote the abstracts and others did not. The entries were, of course,
indexed in a number of ways to enable the reader to look for a paper or to see what
was being published in his/her area of research or even papers by a particular
author. These were, of course, originally all in print but were extremely suitable for
electronic form and adapted very quickly to the new medium.

This continued growth in published literature and the increase in numbers
and sophistication of secondary services has led to the development of the disci-
pline of information science, which more accurately described the increasing
demands placed on the librarian, who was required to keep abreast of the unprece-
dented growth of information and to search for specific items for the research
workers.

To try and cope with the plethora of research results and published papers,
review journals assumed increased importance, as they constituted a guide to the
literature and activities in any particular area. Special issues of existing journals also
played a comparable role for those particularly interested in the area covered by the
special issues. It became increasingly impossible for the researchers to flick through
the tables of contents of the journals in their area to see what papers there were
there which might interest them. Whereas this activity of browsing and that of
searching for particular papers or papers in a particular area had been closely con-
nected in the past, it now became further separated as the techniques for under-
taking them differed. The big disadvantage of this situation, which is generally
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accepted, is that serendipity, or the chance encounters with unexpected papers pos-
sibly in adjacent subject areas, became more and more difficult, if not impossible,
for those who did undertake it as the selection of journals they chose to consult had
to become more and more limited.

Another development was the increasing importance of letters journals or
short communications to overcome the problems of the lapse of time between the
completion of research and the writing of the paper and it appearing in published
form. This traditionally was nine to twelve months and as much as eighteen to
twenty-four months for some society journals, but was significantly improved
when the frequency of the journal was monthly or even fortnightly. The pressure
was particularly acute in the biological sciences where not only was the develop-
ment to the subject area extremely fast but additionally, and related closely to it, of
course, the importance of attribution of research results to research worker or being
“first in the field” was particularly important. These papers often covered partly
completed research work and were reviewed particularly quickly and not perhaps
as exhaustively as a full-length paper. This form of publication fairly quickly spread
from the life sciences to other branches of Science, Technology and Medicine.

The second watershed: the electronic publishing revolution
Before embarking on this complex and crucial topic something has to be said

about the dynamics and rather curious economics of journal publishing. We should
look at the various parties involved in what is now known as the ‘scholarly com-
munication chain’ — authors, editors, reviewers, publishers, purchasers (essential-
ly acquisitions librarians in academic life or industry) and finally readers.

First the authors or contributors. What they want from the system is recog-
nition of their work in order to achieve professional advancement which comes
from the refereeing process and publication in, ideally, prestigious journals.
Additionally, they want the results of their research disseminated to as wide an
audience as is reasonably possible, because research which is not promulgated (pub-
lished) is of no value to a researcher or his institution, and they want to be
informed of relevant research results from other parts of the world.

What are referees looking for? By and large the situation is that if they refer-
ee other peoples’ work, other people will referee theirs (“you scratch my back, I’ll
scratch yours”). Also, they have a genuine interest in research undertaken by oth-
ers in similar fields because that is essential to their own progress and advancement.

Editors undertake their task partly for the prestige of being the Editor of a sig-
nificant journal in the field and this probably particularly applies to journals of
important learned societies.
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The publishers needs are quite simple — return on investment.
Librarians, apart from the increasing difficulties of managing their budgets

and coping with demands for expenditure which exceed their funds available, want
a regular, accurate and timely service from the publisher, or rather the subscription
agent, which is the organisation they deal with for their journal purchases. This
‘trouble free motoring’ which is so crucial to them includes such things as accurate
information on prices and frequencies well in advance, issues arriving on time as
advertised and everything clearly documented. What they do not want, for exam-
ple, is the insertion of extra issues or volumes of the journal in the middle of the
year!

Readers are looking for information, as recent as possible, about research
work in their field elsewhere in the world so that they can be kept up to date with
developments.

The economics of journal publishing are probably unique. Publishers pay
nothing for the raw material and relatively small amounts to editors and referees in
view of the amount of work and skills involved, though this becomes less true as
and when a journal becomes more profitable for the publisher and some form of
profit share becomes possible. Publishers then sell the finished product, in the form
of issues and volumes of the published journals.

The electronic revolution affects different subject areas somewhat differently.
The main trends apply to all STM journals. I leave aside those serials where assess-
ment is not an issue — e.g., law and finance — which contain high-value and
time-sensitive information. The important qualification has to be made that there
are significant changes occurring almost every six months and there are significant
exceptions to any generalisations that can usefully be made by those who have
achieved — or claim to have achieved! — significant progress in understanding
and analysing these areas of technology, economics and behaviour.

There is no general agreement on how this revolution will affect the scholar-
ly information chain and there are widely differing and constantly changing views
on almost every aspect as technology behaviour and economics change and devel-
op. The best that can be expected is (hopefully!) a reasonably balanced but never-
theless personal view. What is certainly uncontentious is that electronic communi-
cation in all its forms has facilitated the whole process of producing journals. Papers
can be submitted electronically, either on disk or on the Internet, and can be sent
to referees electronically and returned via the publisher to the contributor in the
same way. The whole refereeing process can be organised in any number of ways,
either using the Net or using software packages specifically designed for this pur-
pose. However, there is a limit to the time that can be saved, as the bulk of it is
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spent by the referee fitting this task into his schedule and then spending the time
on reading the paper carefully.

One of the professed advantages of electronic distribution is the details and
the quality of market feedback in that the publisher would be able to tell exactly
who is reading which papers of a journal. However, in most cases, the amount of
information proved much too large to be digestible and in any event it was in many
cases impossible to detect whether someone accessing a paper actually read it or dis-
carded it without reading it. It is, of course, possible to detect trends in particular
subject areas where papers are accessed noticeably more than others.

A problem which this revolution has created, or accentuated perhaps, is that
of archiving. In the past this has been the province of libraries, national and local,
but the responsibility at the moment is unclear. Apart from discussions as to
whether it should be, for example, the publisher or the librarian, there is the ques-
tion of changes in technology which might make certain material inaccessible in
the future. A possible solution might be initiatives for compulsory deposit of elec-
tronic material in national libraries, much in the same way as they receive deposit
copies of print publications. The technology problem however remains.

Associated with this is the question of the local archive whereby an Institution
has subscribed to a periodical from a publisher in electronic form only but then
does not renew this subscription. If the institution is downloading material direct-
ly from the publishers’ server, should they not be able to continue to download
material for those issues to which they have already subscribed? It would be unrea-
sonable to disallow this but there would be a small cost to the publisher to main-
tain and supply what might be described as ‘back issues’, but no generally agreed
business models for this have emerged as yet.

So what of the future? Extreme points of view argue that publishers can now
be by-passed altogether and research workers can put all their results independent-
ly directly on to the Net. Some of the motivation or reasoning behind this point of
view is the high cost of print journals bearing in mind the fact that publishers pay
nothing for the raw material. This totally overlooks the significant time and
expense that publishers spend on collecting material, having it refereed, editing it,
packaging and distributing it whether electronically or physically. Also, this point
of view does not satisfactorily address the enormous problems of navigation and
searching for material on the Net, which this mass of material would create — or
rather aggravate. Additionally, it ignores the value that, for example, research work-
ers and funding agencies place on papers published in prestigious journals. Another
argument suggests that libraries can be by-passed and research results will be com-
municated directly to the research worker on his/her PC. However, the technologi-
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cal sophistication of this electronic age is extreme and becoming more so, which
indicates that there will still be a role for the librarian or information scientist,
albeit a significantly changed role.

So, the disappearance of published journals as we know them would certain-
ly have an extremely damaging affect on the quality of research round the world
and would not be welcomed by the vast number of research workers who see sig-
nificant value in journals in one form or another. In fact research into user behav-
iour of journals suggests that a significant body of opinion, even amongst younger
research workers, value the printed journal highly.

The picture is further complicated by the fact that the technological demands
of the electronic revolution makes, has brought into the chain a number of organ-
isations whose background is not in scientific publishing and communication but
in, for example, IT and telecommunications. It can be argued that this phenome-
non has created a significant technological ‘push’ in that there are many more
sophisticated technological possibilities which make available functions — or func-
tionalities as we must call them these days — for which those of us in the scholar-
ly communication business can not immediately see an economic use.

Any sort of summary of this complex, contentious and ever changing situa-
tion would not be appropriate and arguably foolhardy. However, at the moment
there are two points which, I think, can usefully be made, whatever changes take
place in the roles of the various players and the scholarly communication chain in
the future. The first is that whatever happens, the function of assessment or refer-
eeing, together with that of formal and recognisable attribution, must remain if
scholarly communication is to have any value and to continue its current useful
role. At the moment this function is fulfilled by publishers, who have no God-
given right to fulfil this role, but it must be done somehow and be seen to be done
satisfactorily and constructively to preserve the element of quality control which is
essential in scholarly communication. The second is the whole question of naviga-
tion; the ability to search — and find — relevant and significant research results is
crucial to the optimal progress of scholarly research. This function at the moment
is fulfilled by a combination of primary and secondary publishers and is once again
an essential part of the scholarly communication chain, whoever undertakes this
function in the future.

In some ways, the wheel has come full circle, with research workers commu-
nicating globally and electronically with each other, much as they did face to face
in establishments like the Royal Society in London, three hundred years ago.
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Chapter 23

The View from the Middle:
Subscription Agents, Intermediaries

and the ASA
John Merrimana and Rollo Turnerb,*

aFormerly Director, Blackwells Periodicals Division, UK
bConsultant and Secretary General of the ASA, High Wycombe, UK

ASA: www.subscription-agents.org

Introduction
Subscription agents may not be amongst the oldest professions but they are

hardly new either. The first recorded agent was Everetts in 1793, Dawson in 1809,
Harrasowitz first opened its doors in 1875, Faxon in 1881 and Swets in 1901. The ASA

itself only started in 1934 as a UK body, the Association of Export Subscription
Newsagents. Its aim was to control the ‘unlimited price competition in supplying
institutes, messes, libraries, clubs etc.’ How successful it was is not recorded and I
suspect that such blatant cartel formation would now be considered illegal! Trading
conditions have changed since then but it was not until 1982 that it became The
Association of Subscription Agents. In 2000 the name was again changed, this time
to The Association of Subscription Agents and Intermediaries to reflect the fact
that in the electronic environment a much wider diversity of organisations are
involved with the supply and distribution of the serial literature.

The growth of subscription agents
From their beginnings supplying newspapers and serials to the establishments

of empire in 1934, members of the ASA have changed dramatically. The numbers of
subscription agents accelerated in the 1950’s and 1960’s when the growth in the sci-
entific literature expanded so dramatically. At the same time and the underlying 

*Rollo Turner writes in a personal capacity and the views expressed here are his own, not those of the
ASA or its member companies.
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cause of all this growth, was the very rapid expansion in higher education estab-
lishments throughout the world and a great need therefore to fill all the new
libraries with the latest research literature. To this agents responded willingly and
provided the basis of the remarkably efficient distribution chain for scholarly and
research serials that we know today.

Many subscription agents began developing ‘consolidation services’ where the
publisher supplied to the agent and the agent shipped all the issues each month to
the customer to avoid some of the problems with postal services at this time. The
availability of such services was and still is very popular in many markets and was a
significant factor in the growth and history of many of today’s agents. Consolidation
services remain popular to this day though it is likely that the rapidly increasing
availability of electronic journals spells the gradual demise of such services.

One of the more interesting aspects of this period was the realisation by pub-
lishers that there was a growing market for subscriptions in libraries all round the
world but that at the time they lacked the marketing knowledge and sales ability to
market to these new libraries. What was needed were subscription intermediaries
who would find the library customers, carry the publishers journals in their cata-
logues, obtain orders, deal with payments in local currency and arrange for deliv-
ery with an as yet undeveloped postal system in many parts of the world. The com-
mercial publishers therefore enthusiastically helped subscription agents by reward-
ing them for the new business being generated and because it massively reduced
their sales costs. Journal publishers never developed sales forces until the coming of
electronic consortia and electronic journals in the late 1990’s.

The society publishers as a whole tended to look on this new library market
with alarm: after all a single library subscription might replace scores of individual
members subscriptions! As a result the societies were much slower into these mar-
kets at the time and have traditionally had a rather different relationship with
agents as a result. (The parallel with today’s challenges with electronic journals are
quite striking. Then at least it quickly became apparent that society members rarely
gave up their individual journal copies in favour of the library’s copy.)

Until the mid 1970’s the subscription industry grew both in terms of the num-
ber of customers (libraries) and hence the numbers of subscriptions but also in
terms of the number of titles on offer. (For a good assessment of numbers of titles
and the role of libraries see Tenopir and King: Towards Electronic Journals, SLA

Publishing, ISBN 0871115077, 2000.)
Certainly library budgets were in general increasing at a rate that was more or

less sufficient for libraries to build collections of much if not all of the important
literature in their particular fields of interest — a time that now seems long gone!
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Throughout this period the ASA helped its members through a variety of ser-
vices but perhaps the most useful was the exchanges of experience at the ASA’s reg-
ular meetings. These enabled trading relations to flourish between agents to ensure
that literature from every corner of the globe could be supplied readily and inex-
pensively through the intermediation of one or more subscription agents.

The market hits recession
And then came the oil crises in the early 1970’s. Suddenly industry and gov-

ernments found costs rising and the money for higher education and especially
library budgets started to go into reverse! However the march of science continued
unabated as universities strove to protect their new and prestigious departments at
the expense of library budgets and doubtless many other areas as well. Foreign
exchange restrictions became commonplace amongst many countries as govern-
ments sought to use what foreign exchange there was to buy oil, not journals. This
may have been the start of a problem with libraries budgets to buy research mate-
rial but no such problems were apparent in the funding of research which contin-
ued to grow and within it the exponential rise in the number of papers (and jour-
nals) published continued. Publishers continued to launch more, and more spe-
cialist titles. Suddenly the market had changed dramatically by the late seventies.
Gone were the ever rising circulations of ever more journals — cancellations start-
ed to arrive in increasing numbers until by the mid to late eighties publishers no
longer talked of growth rates and new journal launches. A new vocabulary took
over and talk was about attrition rates and price rises to offset falling subscriber
numbers.

For agents this changed their relationships with publishers. Prior to 1975 (a
key year in agents history) subscription agents were helping publishers sell journals
on an international basis into an expanding market. After 1975 it became much
more the case that agents were trying to hold on to the subscriptions they had and
no longer could libraries be relied upon to buy the ever increasing numbers of new
journal titles. Although on a international basis the market may have still been
expanding there was a noticeable slow down of activity as far as agents were con-
cerned and the emphasis switched from new subscriptions and new libraries to
renewals. The agents were now no longer operating in a rapidly expanding markets
and publishers began to notice the impact on their established journals circulation
figures which at around this time probably reached their peak. In 1974 a large jour-
nal publisher (Pergamon Press) decided to reduce its terms to subscription agents.
In recognition of the role of the agent and also highlighting the changing market a
portion of the discount could be reclaimed if agents engaged in more promotion-

The View from the Middle: Subscription Agents, Intermediaries and the ASA

259



al activities. In other words Pergamon needed to find new subscriptions because
they were no longer rolling in through the agents as in previous years. Although
this unilateral decision by Pergamon was probably made as much because of the
state of the company at the time — Robert Maxwell had just regained control of
the company which had almost certainly suffered as a result of the DTI investiga-
tions and adverse publicity — it certainly sparked a lively debate in the industry.
Regrettably from the agents point of view it set the trend for gradually declining
terms over the next two decades. On the positive side it undoubtedly helped to fuel
the drive towards efficiency and better communication in the industry which saw
the start of a number of important new developments in the next few years.

The drive for efficiency
If the period up to about 1975 can be considered the expansion phase for

agents the next decade or so saw a number of innovations which greatly helped
agents, publishers and librarians handle subscriptions more efficiently and achieve
a better understanding of each others role in the marketplace.

Agents and the start of the Serials groups
Paradoxically it was during this period that the ASA began to become much

more proactive in the industry and agents started to take a leading role in promot-
ing innovation. The first major achievement was in the recognition that the serials
industry was very different from books and indeed just about every other industry
too! Apart from the ASA, journals were not represented in any other trade or pro-
fessional body amongst libraries or publishers and in an attempt to address this
Blackwells (now Swets Blackwell) identified the need to hold a forum to address
the many specialist issues surrounding the serials industry. This forum was held in
Oxford in 1975 and the guest of honour was none other than Robert Maxwell! The
meeting was highly successful and repeated in 1977 and out of this meeting the UK

Serials Group (UKSG) formed to become the UK forum for the serials industry with
the fundamental tenet that trade and library professionals should be equal. Perhaps
as a direct result of this the great strength of the UKSG has been the help and sup-
port from the trade and especially the subscription agents. Now the UKSG has some
600 institutional members holds numerous meetings and a hugely successful annu-
al conference and has exported the concept of the serials group around the world.

Price is an old, old problem
Given the amount of column inches devoted to journal prices on list serves

etc in recent years you might be forgiven for thinking that this is a new problem.
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It is not. Back in the 1960’s librarians were worried about the prices of journals and
in response to this subscription agents started publishing price indexes of journals
for their customers so that they could keep track of the changing prices of journals
in most subjects. One agent, Blackwells, published their price index in the LA

Record on an annual basis and this became a very valuable tool for both librarians
and publishers. Although this analysis started in 1966 it developed through the
1970’s into a highly useful tool for budgeting by librarians and pricing by publish-
ers. It was soon further developed into the sophisticated system for predicting
prices employed by most agents since the eighties and which has at times been
accused of becoming a self fulfilling prophecy!

New technical standards
At a time when most industries were still struggling with the introduction of

computers subscription agents were looking to automate the ordering process. The
subscription business is seasonal with massive peaks at renewal time so automation
of the process was clearly going to be beneficial to both agents and especially to
publishers. In the early days some of the big agents such as Ebsco and Faxon were
providing their own standard automated renewal order but clearly an industry wide
standard would be desirable. The ASA accordingly organised a meeting to examine
the challenges in February 1986 entitled Joint Seminar: Electronic Communi-
cations between Publishers and Subscription Agents which was attended by 53

organisations of whom 40 were publishers. This in turn led to the setting up of the
International Working Party on Magnetic Media Transfers who produced the
International Standards for Exchange of Machine Readable Subscription Orders.
This then led to the foundation of ICEDIS (International Committee on Electronic
Data Interchange for Serials) the standards making body in this area which con-
tinues its work today, still with the active support of subscription agents and the
ASA as well as publishers. The first EDI X12 transmission was conducted in 1990

between Faxon and the Royal Society of Chemistry.
This work was highly important to the industry because it introduced

automation and helped keep costs down at a time of otherwise rapidly escalating
costs and prices. It also greatly improved efficiency leading to fewer subscription
breakdowns and necessitated closer co-operation between publishers and agents.

Consolidation
The situation on journal prices and library budgets seems to have intensified

rather than eased in recent years which has led to increasing pressure on the distri-
bution system and subscription agents especially. Being an effective subscription
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agent is a curious mix of expertise, customer service and the economies of scale.
With the increasing pressure on margins experienced by agents in the 1980’s, it is
not a surprise that economies of scale became the dominant factor and the ASA

membership underwent radical change as members merged or acquired each other,
a process that continues today. Fuelled by increasing automation and the need to
provide large customers and suppliers with the kind of service which comes with
scale, the larger subscription agents gradually acquired many of the smaller agents,
dramatically reducing the numbers of specialist subscription agents with a reason-
able level of business in journals. At the same time many of the academic book-
shops who dealt with a small number of subscriptions for one or two clients began
to get out of the business as it became increasingly difficult to compete with the
specialist and much larger subscription agents (though there are still a substantial
number of booksellers handling a small and probably declining number of sub-
scriptions). For all that though the smaller specialist agent continues to survive and
in some cases prosper where their expertise, market knowledge or particular spe-
cialism is seen as particularly valuable by their customers.

By the mid 1990’s the subscription industry was in trouble: cancellations were
on a spiralling downward path as journal prices continued to escalate. Agents were
being required to provide more and more flexible services to customers whilst expe-
riencing continued pressure on discounts from publishers. The increasing size of
the larger agents and publishers meant that any failure by one of the larger players
could be catastrophic for the industry as very nearly happened when Faxon ran into
difficulties in 1993 before being rescued by the Dawson acquisition in 1994. During
the 1990’s after a series of years seeing price rises substantially in excess of retail
price inflation, which currency variations often made much worse, the industry
appeared to be approaching some form of crisis and the future was beginning to
look increasingly challenging. And then came the Internet, the World Wide Web
and electronic journals.

Distribution moves centre stage
The Internet is doubtless many things to many people, but as far as agents

and publishers were concerned in the mid 1990’s it was treated as if it was simply
another way of distributing content. Distribution is the business that agents have
always seen as their specialist role so it is perhaps no surprise to see how quickly
they responded to the arrival of Web driven electronic journals available on sub-
scription.

Agents saw this new channel to the market as both representing unparalleled
opportunity and as a threat. The threat came from the realisation that in order for
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electronic journals to work properly the publishers needed much more information
on customers than they had ever required before. It meant publishers had to know
their customers which in the past had been the role of the agent. Furthermore the
access to the content by the customer was directly with the publisher and in view
of these facts many agents initially feared that this might lead to the marginalisa-
tion of agents. This in fact is no more true for electronic content than for paper.
Both require the publisher to have some knowledge of the customer in order to
develop content and this is the area in which agents have traditionally thrived. The
opportunities however were considerable as there was likely to be a requirement for
an enormous diversity of new services by both librarians and publishers.

New services from agents
To begin with agents tended to mirror the paper world in much the same way

as publishers had, and concentrate on supplying information to publishers, under-
taking the purchasing administration (very considerable for electronic journals)
and so on. But then came the start of the new services: in 1996 the first into the
field were Blackwells with their Electronic Journal Navigator service which was
soon followed by Swets (now Swets Blackwell), Dawson (now RoweCom) and
Ebsco. This provided a gateway to subscribed electronic journal content, a com-
mon search interface across the content based on simple search routines involving
electronic tables of contents. Generally these services linked to the publishers web-
site but some of these agents gateway services also hosted the content on their own
servers for a few publishers.

New intermediaries formed
A few years earlier many other computer oriented businesses had spotted the

market for a means of electronically publishing paper journals. Probably some of
the first in this field were OCLC and Bids both of whom had a university back-
ground and rather wider responsibilities to the higher education community they
served. These were the early electronic intermediaries who offered publishers and
librarians a wide range of new services based around the Web. They were rapidly
joined by more commercial and also successful companies such as Catchword (now
part of ingenta) who started to produce electronic journals for publishers and dis-
tribute worldwide with a commercial model that worked well for many small and
medium sized publishers. Others like ingenta (then Bids who were already active
in this area), Turpin and HighWire soon joined them. These new companies were
a different type of distributor but they were still intermediaries between the library
and publisher. Their commercial model tended to be rather different to that of the
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subscription agents offering in that they charged the publisher for their services and
made no charge to the library (although the publisher did). The distribution chain
was now being stretched with libraries ordering from agents who ordered from
publishers, who provided the subscription information to their intermediary, who
supplied the library sometimes through an agents gateway service. In other words
these new companies were a true part of the distribution chain dealing directly with
the library’s agents and publishers to provide service.

By 2000 many of these intermediaries had joined the ASA which changed its
name in that year to reflect these new members needs and slightly different outlook
in a rapidly changing market. As the world of electronic journals became ever more
integrated more and more intermediaries joined the ASA especially those who dis-
tributed databases such as Edina and MIMAS for example rather than primary jour-
nals, but who face many similar challenges.

Administration challenges
The relentless march of the technology of electronic journals had somehow

out-paced the administrative systems designed to cope with paper journals.
Electronic journals required considerably more knowledge of the customer than
publishers currently possessed to be able to sell or supply them at all. Persuading a
customer to take up an electronic subscription was no guarantee that it would be
used, and the use was difficult to measure in practice although in theory at least it
could, unlike paper, be measured. Electronic journals required licences, technolo-
gy and expertise not found in the paper environment. All of which increased the
complexity of ordering electronic journals which meant that agents and their cus-
tomers had to learn new skills. This process is still going on but all sides have been
quick to see that in the long term there is potentially more value to be had from a
subscription to an electronic journal than the continuation of a paper subscription.
As a result agents were suddenly in demand by publishers to ease this transition and
to regulate the flow of the required information, authorisation, access routes, and
licences.

Consortia
The last few years have also been characterised by the rise in library consor-

tia. Initially these consortia negotaited with subscription agents for the supply of
the printed journals and, in return for volume were succesful in driving down the
price of journals supplied through their agents. Recently there has been a very large
increase in both the number of consortia and their size as consortia have started to
negotiate with publishers for better terms for the supply of electronic journals. In
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the UK this has been done through NESLI whose Managing Agent comprises a part-
nership of two ASA members, one a subscription agent (Swets Blackwell) and the
other an intermediary (MIMAS) connected with the HE sector. In other countries
library consortia have not always made use of agents services in negotiation, but
very frequently the agents’ systems and knowledge of the subscription market have
helped many consortia members (and publishers) take advantage of, and even
structure the deals.

Common licensing
To all of this the agents responded innovatively and as fast as the enormous

amount of change required to some very large and complex subscription systems
would allow. Very early on subscription agents saw the need for an international
common set of licences that would enable publishers and libraries to agree terms
with ready made standard clauses (though the specific price and terms would still
always need to be agreed between the parties concerned). By standardising the lan-
guage and ensuring all aspects of a good agreement were included in the standard
licence the job of both publisher and librarian was made easier. This innovative
approach was based on the preceding work of the PA/JISC agreement and takes the
standard licence approach another step further. This work was performed by John
Cox and sponsored by Blackwells, Dawson, Ebsco, Harrassowitz and Swets.

E-commerce
Another of the more interesting innovations has been the rise of RoweCom

who as a small company in the mid 1990’s challenged the orthodoxy inherent in
agents’ business models. Now a much larger company having taken over Dawson’s
subscription interests in 1999, they continue to offer e-commerce systems which
may point the way to how libraries, agents and publishers will purchase in the
future. There is probably still much work to be done in this area but the first step
in developing commercial e-commerce based services has already been taken.

The Future of Subscription Agents and Intermediaries
Predicting the future is only safely done in retrospect so anything said here is

likely to prove an embarrassment in a few years time! However here are a few areas
where we see intermediaries as having a pivotal role in the future.

Amongst the most important changes that are already occurring are in the
areas of rights management. There appears to be a crucial piece of the distribution
chain missing. It is now in principle possible, and rapidly becoming practicable, to
link all electronic journal articles to the references contained in those articles and
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indexing services to the articles via CrossRef, the highly innovative new develop-
ment from PILA, and the use of DOI currently championed by the DOI Foundation.
It is again possible, via SFX technology, to link journal articles to university hold-
ings, research databases etc. It is possible via Z39.50 for example to search across
databases rather than within each database separately and to directly call up the dis-
covered articles or content. What is not so obvious is how the publisher and the
customer knows whether the customer already holds a subscription or needs to pay.
Technology here is only part of the solution since this needs a link to the many
commercial systems between customer and publisher. Not all subscriptions are
directly with the publisher, many may be through aggregation services, subscrip-
tion agents gateways, secondary information providers and so on. Currently autho-
risation tends to be dependent on the channel to the publishers system. For exam-
ple if it comes direct there should be few problems but if the route taken is via a
secondary service, linked to an aggregation service the publisher may not know that
this individual user has rights to the requested information through a library sub-
scription. Here the agents with their vast databases of subscriptions may well hold
one of the keys to future development since they will undoubtedly be able to speed
this process. But it will take time and probably further co-operation between all
parties to achieve it.

The one stop shop
As has been hinted at above, the Web seems to work best from the users and

customers point of view when everything is connected to everything else. To make
such massive interconnectivity work there is a need to provide some form of over-
all commonality to the search strategies and access mechanisms and commercial
systems. This is an area in which agents and intermediaries can and should become
active to provide the type of systems that encourage the acquisition of, and access
to, content of all sorts from journal articles to databases and books. Not surpris-
ingly this is likely to be a bitterly contested area with some publishers unsure
whether becoming the channel to the market is a better long term goal than pub-
lishing the content itself. But ultimately whatever the rivalries and strategic posi-
tioning it will happen as it is so clearly in the interest of the customers who, even-
tually pay for the services. This whole area of handling authorisation, acquisitions,
discovery and access is where we see agents moving to in the future, in other words
they will continue to be the channel to the market leaving the actual products and
information generation to others.

But as these intermediaries devise ever more sophisticated and interesting new
services it will be less clear exactly who is doing what for whom in an ever more

Chapter 23

266



interconnected world. For example are one-stop-shop electronic access systems for
e-journals and articles an access system for libraries, or could they be more useful-
ly seen as a marketing channel for publishers? It is likely that these arguments will
persist.

There are already interesting beginnings being made here. Swets Blackwell has
joined CrossRef, Ebsco has taken up SFX technology, RoweCom continues to devel-
op its e-commerce type solutions, ingenta is developing an interesting new mix of
services from article delivery to electronic publishing and portal development, to
name just a few.

Library developments
As consortia continue to grow their administration requirements become

greater. If they obtain common content for their members perhaps common access
arrangements may follow. Certainly the content acquired through consortia needs
to be linked to that acquired in the more traditional way by their members. There
is a role here for intermediaries specialising in linking, access administration and
acquisition since in general these tasks have substantial economies of scale. In other
words the cost per organisation served falls dramatically as the number of organi-
sations increases.

In conclusion
In the future it will not be surprising to find some intermediaries devising

their services for the content suppliers as their customers in mind and others with
the needs of libraries and users as their clients. Some will of course continue to do
both, but in the new world of massively interconnected services and systems the
intermediary has and will continue to have a key role to play both in helping pub-
lishers distribute their content and services effectively and to librarians in helping
them purchase and access content.
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Chapter 24

Developments in Scientific Communication
The virtual marketplace as a prerequisite for growth

Hans E. Roosendaal, Peter A.Th.M. Geurts and Paul E. van der Vet
University of Twente, Enschede, The Netherlands

1. Introduction
Scientific communication is in flux. One of the most important consequences

is the transformation of the familiar information chain, i.e. from author to pub-
lisher to library to reader.This transformation is of a structural nature: the infor-
mation chain is being fundamentally transformed to support the present demands
for knowledge growth and management [1].

Current policies and practices in science and communication are, in the
words of Mahoney [2], not ideal for an optimal exchange and refinement of our
knowledge. However, this is more than needed in our present, knowledge-intensive
society. Communication can only be effective and efficient if its configuration
appeals to the research and education community, also in its relation to society at
large (Simonton [3]). Differences in configurations between disciplines must be
accommodated, as these differences should not impede knowledge transfer in
transdisciplinary or interdisciplinary research.

It is often stated that the present excessive rate of production of original sci-
entific work cannot but in the end retard scientific progress [4]. We need new
methods of scientific communication that allow speeding up the advancement of
science. Research time to explore the abundance of information and data seems the
main issue here, which is the focus for improving the effectiveness and efficiency of
the scientific communication system.

Technology serves as an important driving force as it enables further develop-
ments in the research and education process. Technology empowers the key stake-
holders in scientific communication to induce structural changes in their commu-
nication configurations. These changes will clearly involve issues of strategic repo-
sitioning and organisational change.

For our analysis of the transformation of the value chain we have adopted a
methodology leading to a structural analysis rather than a tactical analysis. This is
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achieved by describing the scientific communication market by four forces of com-
plementary pairs: the actor, the accessibility, the content, and the applicability pair.

These forces allow an overall description of the dynamics of the market. This
description provides a framework for the various aspects of time, space and action
that are relevant within this context. Within this set of forces we have defined a set
of four functions for scientific communication. These functions are the registration,
archive, awareness and certification function. The present focus of development is
on the registration and the archive function, and the development of the archive
function in particular raises organisational issues. Within the context of research
and education developments, e.g. towards learning communities equally involving
teachers and students, the certification function will also require fundamental
rethinking (compare also Ch. 25.).

With so many stakeholders involved, and given their widely different roles
within the system, the ownership issue becomes a complex one. A solution must be
found for the strategic management of the scientific communication market. This
means finding the right balance and interface between private and public interests,
and this balance must be consistent with the main aim of serving research and edu-
cation while preserving the integrity of its means of communication. A virtual
organisation may provide the solutions.

2. Boundary conditions
Scientific communication serves the progress of research and education. The

overall objective of scientific communication is growth of knowledge by improving
the effectiveness and efficiency of research and education.

For some time, we are witnessing a development in research towards tighter
planning of research at large and the development of ‘strategic research’. This trend
to strategic research can be witnessed in the research policies of the industry world-
wide.

Also national governments world-wide and supranational bodies have started,
continued and strengthened a fundamental reorganisation of their higher educa-
tion programmes and are influencing the research programmes by their funding
strategies.

These trends also have consequences for the educational tasks of the univer-
sities and other institutes of higher education. Curricula need to be tailored
towards this new research philosophy.

Recent developments in information and communication technology give
rise to a multitude of combinations of synchronous and asynchronous interaction.
This opens possibilities of distance learning and lifelong or continuous learning, in
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particular ‘web based learning’ [8].
Demands from research and education for scientific information will widely

overlap, not least for advanced students. They will partly draw on the same sources
and make use of the same technical infrastructure.The introduction of distance
learning and lifelong learning will lead to a change in the student population of
many universities. The university will attract students during a sizeable portion of
the period of employability: an economic ground for a major reorganisation.

Investments in information systems will have to adapt to educational purpos-
es next to research. Such information systems will include course management sys-
tems and course material. At many universities this will lead to the development of
integrated study and information environments requiring document servers,
browsers and archives. These will have to meet the same technical requirements as
for scientific communication. In short, the universities will develop a publishing
and archiving facility equivalent to the one needed for information for education-
al purposes. This development will greatly influence the information chain, result-
ing in a new balance of roles between universities and other learned institutions
and scientific publishers. The added value is not anymore in information proper
but in its effective and efficient communication, or knowledge management.

The question arises whether such a development can be achieved within the
present scheme of distinction between ‘formal’ and ‘informal’ communication. We
envisage a trend towards more formalising of ‘informal’ communication. This
trend adds to the protection of the intellectual property of the individual researcher
within a research institution.

3. The market
Scientific communication, in the most general sense, takes place between

researchers, as authors and readers. The objective is to exchange (units of ) infor-
mation. The market place of scientific communication consists of authors and
readers as generic actors or stakeholders. They author a unit of information, e.g.
such as a scientific article or a set of data. They also want their product to be made
available to all readers. Furthermore, their product is their main expression of
accountability within the research enterprise. In this way they claim priority of dis-
covery. This is a long-standing practice. Already since the end of the seventeenth
century this priority of discovery is the norm and prior journal publication its cri-
terion.

It is understood that the driving force for this market is that authors want to
publish more and have their product widely available, while readers want to read
less, but want to be informed of all that is relevant for their research at hand [5,10].
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Thus the scientific communication market consists of authors and readers
(actor pair) as generic stakeholders. They require availability and retrievability
(accessibility pair) of all sorts of units of information. Their objective is to gener-
ate questions and to provide answers (content pair) in order to apply them in their
research (applicability pair).

The forces can be grouped in a tetrahedron with in each vertex a force. This
tetrahedron represents the following equation:

F (scientific communication market) = F (actor, content, accessibility, applicability)

There are four triangular planes with one force in each of its vertices. By
observing that only those planes are relevant that contain both the actor and con-
tent forces, this tetrahedron then collapses into the two-dimensional diagram of
Figure 1.

The vertical axis describes primarily the market dynamics and modes of trans-
action whereas the horizontal axis describes different aspects of the content being
negotiated in this market. The market is defined as the place of balance of these
forces, as an ‘agora’ of scientific conduct and discourse.

Figure 1. Forces of the scientific communication market.

The familiar main functions of scientific communication are registration,
awareness, certification and archive functions [5,6,11]. In a similar way as with the
market, we can visualise these functions in Figure 2. These also can be grouped in
a tetrahedron. This tetrahedron represents the following equation:

f (scientific communication functions)= f (registration, archive, awareness, certification)
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And again by observing that planes are void when they do not contain the
registration and the archive function, this tetrahedron then collapses into Figure 2.

Here we also arrive at two axes: the vertical axis describes registration and
awareness which can both be seen as different aspects of scientific observation,
whereas the horizontal axis describes certification and archiving which can be seen
as different aspects of scientific judgement.

Figure 2 shows that there are communication functions that are internal to the
research and education process and that there are communication functions that
external to the research and education process. The registration function is both a
direct and external function, the awareness function is indirect and internal, the
certification function is direct and internal, and finally the archive function is an
indirect and external function. There is a half plane of two external functions, and
a half plane of two internal functions. Similarly, there is a direct half plane and an
indirect half plane. Following the familiar classification of the communication
functions into author and reader functions we see that the author functions are the
direct functions and the reader functions are the indirect functions. By their nature,
registration and archiving as external functions to the research and education
process can be easily outsourced within the market to the product space, viz. the
publisher and the library.

Figure 2. Functions in scientific communications.

The use of the four functions provides a consistent analysis of formal and
informal scientific communication. It may be questioned if these four functions,
together with the transactions between them, provide a comprehensive description
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of scientific communication. This question is even more relevant as we consider
educational communication as being part of scientific communication.
Comprehensiveness is a condition for the structural approach that we have taken,
in particular if we want to apply the functions to arrive at conclusions, based on
structural continuity, on strategic repositioning in the market.

External functions: registration and archiving
Within a digital communication environment the focus of development is

still primarily on the two external functions. The function of registration is already
fully matured with the exception of the intellectual property aspects of integrity of
the communication and copyright issues. For the archive function we have
observed that both publishers and universities are creating digital archives or ware-
houses of information material under their control allowing distribution of this
information through a variety of different media. First attempts are being made to
connect these archives into a more distributed system. This necessitates the intro-
duction of conditions for transparency, raisings the issues of responsibility distrib-
uted and of organisation. Will such an archive allow the author and reader to inte-
grate the information into a personal archive? This is no doubt desired and should
be one of the main objectives of such an archive. From Figure 2 we see that the
archive function serves as a transactional function or ‘sluice’ between author and
reader. This raises the issue of integrating informal communication into the plat-
form of such an archive, which in turn leads to an integration of formal and infor-
mal communication. This becomes particularly relevant if we take educational
communication into consideration as well. This means formalising informal com-
munication into one and the same platform and management system as is used for
formal communication. A result of these developments will be that the now dis-
tinct roles of publishers and universities will be merged and will become nodes in
the overall management of scientific communication.

Internal functions: certification and awareness
The certification function has been and still is under continuous discussion.

A wide variety of schemes is being proposed. It is particularly the certification func-
tion that might be subject to strong development under a strategic research regime.
It has to be investigated how ‘economic’ aspects related to the concept of ‘centres
of excellence’ will influence certification of research results. Gross [9] already
describes peer review as a negotiation on the level of claims permissible in a scien-
tific article: “The higher the level, the higher the article’s status; the higher the sta-
tus, the more difficult the negotiations”. And indeed, under conditions of strategic
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research the negotiations might well become even more difficult, and the role of
the referee needs further attention [10,11,12] (see also Ch. 21). The transformation
of the value chain needs to address the issue of certification, and the question aris-
es if certification can and will remain primarily restricted to research internal
methodological arguments (internal heuristics) or that more and more external ele-
ments of a more economic nature will be added (external heuristics). In this con-
text, economic means that it may be more rational, and thus sufficient, not to aim
for the best results in the methodological sense. Such a development could change
the rules for the advancement of science, and has already changed these rules by
creating ‘centres of excellence’.

This will also be reflected in the way science will be communicated. To illus-
trate this point, over the last decades we have witnessed a clear change in emphasis
from the collection of information proper, such as data, towards the application of
data which requires new schemes of clustering.

The most difficult function, the awareness function — the real engine in the
communication process — is also being tackled. Research on the modularity of sci-
entific communication has been undertaken and looks a promising development.
Research on science indicators is key to analysing this function. Science indicators
also play an important role in the discussion on certification.

4. Technology
It is difficult to claim completeness for an overview of technological develop-

ments because computer science literature is difficult to access. In older disciplines
such as physics and chemistry, access is facilitated by authoritative secondary liter-
ature. In computer science, most journals are indexed that way but, unlike what is
the case in older disciplines, journals are not the primary means of communication.
For many computer science journals, the time lag between first submission and
actual publication can be two years or more. As a result, a journal article is outdat-
ed when it appears and serves only archival purposes. Instead, computer scientists
communicate by means of conferences and of workshops with a specialised audi-
ence. A relatively large proportion of computer science publications thus becomes
scattered over many ‘grey’ sources like proceedings that often are only distributed
among the workshop participants. Such publications are not indexed at all.
Computer science contributions to issues in scientific communication are pro-
duced in many subfields that hardly communicate with each other. As a result,
computer science contributions are under-utilised. A perfect example of the impor-
tance of organising scientific communication processes.

However, one of the issues discussed is of special relevance here: the modu-
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larisation of scientific publications as a consequence of web-based publishing.
Web-based publishing liberates us from the limitations of the linear, mainly textu-
al presentation of scientific findings and turns a publication into a small web that
may include not only text and figures but also data sets, computer programs,
sounds and videos. Authoring tools for such multimedia presentations will have to
be developed, as well as tools to convert media into each other to enable readers to
choose presentation style and media types. Such tools will in most cases be unable
to convert the full message from one medium into another. For instance, natural
language is optimal for conveying the subtle modalities of a conclusion while a fig-
ure is optimal for conveying a configuration. Media conversion thus may well lead
to a loss of information, but this need not be a problem when the loss is controlled
and known to the reader. Media conversion is first and for all a formidable techni-
cal problem. In a realistic scenario, it involves two conversion steps: one in which
the content is converted from the original medium into some media-neutral lan-
guage, and a second step in which the content is expressed in the target medium.
Both steps are currently fraught with difficulties, but the second step appears easi-
er than the first. The first step would however, be largely unnecessary when authors
would use a formal language optimised for machine manipulation. Developments
in this direction are anticipated.

External functions
Authors who distribute their papers through their own websites often contin-

ue editing these. This makes citing awkward because it is not guaranteed that the
citation remains correct or adequate over time. Since the citation system is one of
the pillars of scientific communication, the practice of constantly changing per-
sonal publications must be complemented by an archive of registered, ‘frozen’ pub-
lications. Modular publications require separate registration of the modules. We
will need systems for reliable authentication and time stamping, and probably also
for encryption to ensure integrity of communication. Software needed for such
tasks has matured to some degree. These methods rely on the computational com-
plexity of certain calculations and thus become ineffective as soon as a major
increase in processing speed is realised, allowing ever more complex calculations to
be performed within a reasonable period of time. Moreover, quantum computing
is expected to make every current cryptographic protection method ineffective. At
present, there is no solution in sight.

Protection of intellectual ownership, strictly speaking, is a matter of organisa-
tion, but technology provides the means to both protect material and circumvent
protective measures. We think that a purely technical solution to the problem of
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protecting material is an illusion.
Careful archiving cannot exist without the guarantee of durability and access-

ability. Paper (microfilm) is a durable medium and paper journals are distributed
in hundreds or thousands of copies to institutions that themselves fulfill an archival
function. If even half of these institutions would loose their archives, sufficient
copies would still be available elsewhere. Digital material is less suitable for archiv-
ing. The number of servers holding the same material is orders of magnitude small-
er than the number of paper archives, which, on itself, makes digital archiving less
dependable. Also, digital material is deposited in a physical form that at best has a
guaranteed lifespan of fifty years. Unlike its paper equivalent, digital content is very
often stored in a proprietary format. Worse, the evolution of hardware and software
makes information carriers and formats obsolete and practically unusable at an
alarming rate. It has been suggested to employ a system of emulators that makes
machines and software systems behave like machines and software systems of an
earlier generation. The obvious criticism is that, this way, we end up with a stack
of emulators on top of each other, with the risk of multiplying errors. The alterna-
tive is to convert archived documents to new formats each time the software need-
ed for accessing the document is renewed. This would create a long chain of
sequential conversion processes, so that here, too, one could be stacking errors on
top of each other. Neither the technological nor the organisational problems in cre-
ating durable electronic archives are presently solved. This is an urgent and serious
problem. In Europe, several national libraries have started research programmes to
tackle this problem, among them the Koninklijke Bibliotheek (the national library
of the Netherlands).

Internal functions
Quality assessment of scientific publications, in whatever form they are dis-

tributed, will remain a matter of human judgment. Technology can help by offer-
ing systems to route new findings to peers and to assemble their reviews at the site
where a decision is taken. As publications move away from the traditional paper
presentation, refereeing methods will have to keep pace. The possibility to publish
data sets as parts of a publication will inevitably result in a pressure on authors to
do so. This, in turn, will exert a positive influence on the quality of publications.
Web technology makes it possible to improve the way peer review is organised. An
example is the digital-only scientific journal Electronic Transactions on Artificial
Intelligence, which employs a certification system that involves publication before
review and (anonymous) publication of the referee reports [13] (Ch. 25). Readers
can send in their own comments, both to the original submission and to the
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reviews, and all contributions are hyperlinked to constitute a small web. The web
that thus grows from each submission is itself a valuable source of information.
Furthermore, the fact that submission and reviews are all public is expected to have
a positive influence on the quality.

On the horizon are systems that assist quality assessment by providing auto-
mated support to the comparison of experimental results reported by different
sources. These systems help identify causes for divergent findings obtained in actu-
al experiments, and they also help predict what the consequences of different exper-
imental setups may be. Fully quantitative simulation of experiments already yields
this information, but is very often not feasible because our knowledge of experi-
mental conditions is not sufficiently precise. Comparative qualitative and semi-
quantitative analysis of experimental outcomes is now being investigated [17].

As in the case of establishing the scientific journal, awareness was the prime
motivation for CERN researchers to develop the Web. Awareness is one of the main
forces behind web technology. One of the more compelling scenarios is that of a
computer-supported discovery environment, a desktop computer with continuous
access to the web, optimised for scientific work. In this scenario, each research
group requires the presence of a librarian able to find resources of whatever form
(publications, programs, videos, knowledge and databases) as member of the group
[14].

Awareness requires communication and landmarks. Landmarks serve to alert
scientists to material of potential interest. Examples of landmarks are scientific
journals or websites read on a regular basis, tables of contents, and review articles.
A next step is to collect what one is looking for from a collection or archive: a ques-
tion of ‘information retrieval’. The past decades have seen a proliferation of
approaches. The issue of deciding between different information retrieval
approaches is traditionally discussed in terms of precision and recall. These as a rule
leave costs out of consideration. We think that the question is better approached as
a microeconomic optimisation problem. For instance, improving recall only pays
when the costs are lower than the costs likely to be incurred by missing relevant
documents. Such problems are typically addressed by means of techniques from the
field of statistical decision making, like the use of ROC (receiver operating charac-
teristic) curves. Costs involved in indexing and searching can usually be deter-
mined with relative ease but costs incurred by missing documents are hard to cal-
culate. Measurements aimed at decreasing the imprecision in our current knowl-
edge of the cost factors are urgent. Full-text search methods have matured to the
point that they can be cheap and effective when finding only a single document or
a few documents of relevance. The main shortcoming of full-text retrieval is that it
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is designed for texts, whilst the proportion of text in scientific publications is
expected to decrease. If we are interested in finding most or all relevant documents,
there is no known, cheap technological solution. Web-related efforts employing
metadata in fact return to the expensive practice of manual indexing using prede-
fined search terms.

One of the problems in existing information retrieval approaches is that the
search space becomes too large or too complex. The user needs navigational aids,
for instance virtual worlds like the virtual books of Marti Hearst and the virtual
music theatre developed at Twente [15]. This idea is particularly fruitful for scien-
tific communication, where a virtual world that embodies a useful abstraction pre-
sents the scientist with a familiar environment in which he can ‘travel’, collecting
information underway. What we mean by useful abstraction is exemplified by the
illustrations published in a journal like Scientific American. Such illustrations are
not faithful representations of reality. Rather, by means of lines, colours and other
artistic manipulations, they emphasise particular aspects and ignore others. What
the navigation aid will be like depends on the discipline and on the task at hand.
Some obvious examples: for an organic chemist, a molecule; for a materials scien-
tist, a phase diagram; for a crystallographer, a model of the crystal or the unit cell;
for a molecular biologist, a virtual cell; for an environmental scientist, a model of
the Dutch Shallows.

Obtaining information is one step, using it the next. Information-intensive
disciplines like molecular biology increasingly rely on the availability of web-based
resources like data bases and programs that can be run remotely. In the course of
its work, a research group will typically want to ‘wire together’ a set of distributed
resources, both in-house and remote, to perform a particular job like to predict the
outcome of an experiment, to interpret a new finding, or to compare own findings
with findings reported by other groups. The lifetimes of such configurations will
vary between a few hours and several months. The obstacle currently in the way of
relying on routine configurations is a multiplicity of formats. Standardisation is
one way to solve this problem, but standardisation has a bad track record in many
disciplines. An alternative to standardisation is middleware that can be configured
dynamically by feeding it a description of the resource [18]. As in the far more dif-
ficult case of media conversion (discussed above), the middleware converts incom-
ing information into a language optimised for machine manipulation. Outgoing
information is converted from this internal language into the foreign format. The
internal language is standardised locally, that is, within the system and within the
group that uses the system. Its symbols are defined semantically, for example in the
case of molecules as standing for a bond, an atom, and so on. The format of a for-
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eign resource is precisely specified both syntactically and semantically. The syntac-
tic specification identifies record and field delimiters and the strings that hold the
information proper. The semantic specification tells how the information proper
has to be converted into or from the internal format. The converters (incoming and
outgoing) can be generated automatically from such a specification. Access to a for-
mat specification and connecting to a resource will suffice to automatically gener-
ate a converter and allow downloading or uploading data in a transparent way that
does not bother the user.

5. The future
Does the market need a new division of functional tasks or a new functional

division? In the context of this article we will restrict our remarks concerning future
developments to this issue.

We have noted before that in the present market the principal stakeholders
have outsourced a number of functions or tasks to other stakeholders such as pub-
lishers, libraries, and agents. (These functions are performed mainly at the opera-
tional level and add only restricted intellectual value in the selection and process-
ing of information). There is also a substantial degree of ‘insourcing’ to institutions
such as learned societies, universities or research and education institutions. This
regards in particular the external functions of registration (publisher, learned soci-
ety) and archive (publisher, library), and the logistics aspects of the internal certifi-
cation function (publisher, learned society).

Changes will be rational rather than paradigmatic. This means a change at the
structural level resulting from function development (leading to increased added
value) rather than a tactical development. Structural continuity is assumed: the pre-
sent system will evolve in a rational way along with the developments in the market.

This will affect the balance of functions in the market, in particular with
regard to the certification function. Changes in the certification function will then
translate into changes of the registration and archive functions. In the end, this will
affect the possible schemes and degree of outsourcing. Our analysis based on struc-
tural continuity may provide insights to deal with possible strategic repositionings
which could result.

The ‘knowledge industry’ is a complex network of different stakeholders of
authors and readers, organised in different kinds of research and education institu-
tions, of universities, libraries, learned societies, publishers, intermediaries such as
subscription agents, and not least of the enabling industry and software houses. In
this context we have seen developments to mergers between the institution’s com-
puter centres and other information facilities like libraries.
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This existing network is characterised by a high degree of subsidiarity: the
stakeholders enjoy a high degree of mutual strategic interdependence. The out-
sourcing concerns primarily the transfer and the management of content in the
market. It is primarily focused on accessibility in the market. An issue is if this task
of facilitation management should not be reintegrated into the market as we have
seen that in a digital environment we cannot conceptually separate accessibility
from applicability and content. The trend in the market does not allow a simple
operational separation either.

The market will thus be organised in a different way and evolve into a virtu-
al organisation, i.e. a special case of an organisational network which is an identi-
fiable whole ‘vis à vis’ external stakeholders [16]. An important characteristic of a
virtual organisation is its distributed ownership. This distributed ownership distin-
guishes it from a co-operative conglomerate or a joint venture. A virtual organisa-
tion is mainly representing a balance of forces in the market.

Can the present scientific communication market perhaps be seen as a virtu-
al organisation? It shows aspects of distributed ownership. However, the market, if
defined as the ‘information industry’ is a different entity. It is only a separate, out-
sourced and incomplete operational subset of the entire market. An analysis of the
communication market on this basis will necessarily lead to invalid conclusions.
Adherence to this organisational model of separating out the ‘information indus-
try’ may well lead to inflexibility in the development of the entire market and is the
source for the information crisis.

Looking back at the historical development of the scientific journal as the
vehicle for scientific communication, we see that the Royal Society of London, and
other learned societies for that matter, represented a virtual organisation. In partic-
ular, the research enterprises of that time were almost tautological with individual
researchers, or small groups of researchers. Indeed, all forces in the market and all
functions were integrated in the concept of the learned society with its members
and institutions. 

If we include in the market not only the transfer of information after the
research process, but also the exchange of all kinds of information during the
research process, e.g. in round-robin experiments or direct teacher-student interac-
tions, we are tempted to conclude that the scientific communication market,
including all its partners, qualifies as a virtual organisation. And it is consistent
with the used definition of scientific communication to include all kinds of infor-
mation.

The issue is that if we also include information exchange during the research
process, we consider communication within the entire research and education
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process: research, education and communication are viewed as parts of one organ-
isation. If we limit ourselves to information exchange after the research and educa-
tion process only, and this would be inconsistent, we must see communication on
the one hand, and research and education on the other hand, as two distinct organ-
isations. In the latter case, communication is purely restricted to separate functions;
in the former case we also consider the transactions between the functions.

One (virtual) organisation implies reintegration of those functions, and thus
tasks, that are presently outsourced to ‘external stakeholders’.

The question then arises whether a new division and subsequent separation
of functions is feasible. The present discussion illustrates that scientific communi-
cation, as a whole, cannot be organised independently from the research and edu-
cation market. What can, and thus probably will, be organised independently is the
communication network, i.e. the technological network, including information of
a variety of nature and forms. This will be a distributed network and its core will
be the distributed archive. The main tasks that presently can be foreseen for such
a network are content management, storage, management of communication and
structure of communication. It has been proposed that a modular structure for sci-
entific articles will replace the present linear structure [5]. Such a modular structure
is supposed to strongly enhance the accessibility and thus applicability of elements
of information and to allow a seamless and smooth integration with modules of
other articles, or other information sets and collections.

These developments require a reorganisation of the knowledge industry and
consequently a new division of tasks and responsibilities between the stakeholders.
Following the conditions of a virtual organisation of such a unified, distributed sys-
tem, strategic management needs to be clearly separated from operational manage-
ment. This is an important issue for all stakeholders concerned. It will call for new
alliances or consortia between the stakeholders, where they presently form separat-
ed subsets or groups within the market.

For a veritable virtual organisation this would further imply co-operation
within the boundary conditions for a virtual organisation. These conditions carry
important consequences for the present stakeholders in the knowledge industry
and in particular for the stakeholders of the more restricted information industry,
especially with regard to the distribution of ownership as content and applicability
are major forces of the transformed value chain.
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Chapter 25

Open Reviewing, Closed Refereeing:
Where’s the Publication?

Erik Sandewall
Linköping University, Sweden

1. The ETAI approach to scientific publishing
The Electronic Transactions on Artificial Intelligence (ETAI) was started in 1997

as a novel kind of scientific journal. Besides using the Internet to distribute articles
after they had been accepted to the journal, which is in itself only a practical mat-
ter, the ETAI proposed to use the Internet for a more substantial change in the
process of communicating research results. The basic idea was to split the tradi-
tional peer review into two successive steps. The first step, called ‘reviewing’, is an
open discussion on the Internet about the results in the proposed article. Both
questions and critical comments are made openly, the identity of the all partici-
pants in the interactions is visible, and all questions and answers are available on a
web page associated to each of the submitted articles.

Reviewing in this sense typically goes on for a period of three months, after
which time the author has a possibility of revising the article based on the feedback
that she or he has obtained.

The second step, called ‘refereeing’, is similar to traditional reviewing: two or
three referees recommend acceptance or rejection of the article, and their identity
is kept confidential. However, unlike traditional reviewing, refereeing is intended
to be a pass/fail decision, which means that the referees are expected to perform
that task rapidly and with relatively small effort. We recognized that traditional
reviewing serves two purposes, namely both to provide feedback to the authors,
and to establish a quality criterium for the journal. In the ETAI system these two
functions are separated into the two phases of the acceptance process.

There were several reasons why we proposed to use this new reviewing sys-
tem. First of all, we considered that it would be more fair to the author. Since
both the critique and the author’s responses are visible to the peer community,
each author gets a stronger guarantee of a fair hearing. Even for controversial
approaches, which may not be fully appreciated at the time they are first pro-
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posed, the new process guarantees that the author’s result is on record and can
gain full recognition during later years. In the traditional system, of course, once
an article has been rejected it can not easily count for merit or for priority during
later years.

Another reason for the new system was to give greater recognition to the
reviewer’s contribution. In the traditional system the reviewer is by necessity not
rewarded, exactly because the work is done anonymously. This may be one reason
for the frequent complaints about a decreasing quality of reviews, and even (some-
times) about a forthcoming collapse of the peer-review system. In our system the
amount of confidential, unrewarded work is kept at a minimal level.

During the three and a half years that it has been in operation, the ETAI has
enjoyed a steady increase in recognition and in the contribution of articles. A num-
ber of important issues have come up in this context: the dynamics of on-line dis-
cussions about research articles, the economics of operating this kind of commu-
nication medium, and the software technology that is needed in order to make it
run smoothly. All of these issues are being addressed in other articles. Here I only
wish to discuss one other topic that had to be addressed in the course of setting up
ETAI, namely the question of what constitutes a publication.

2. Consequences for the definition of publication
The ETAI system of publication raised several questions of a formal, or even

philosophical character. First of all, what is the status of an article during the peri-
od when it is being discussed? It has not yet been accepted to the ETAI journal, and
therefore it is not a ‘published’ article in the sense often used in science. On the
other hand, it ‘is’ in fact publicly available, so in the sense of the lawyer and in the
common-sense meaning of the word, the article must be published in order to
make it possible to discuss it.

This question is not only a terminological one. It is also of outmost impor-
tance for the authors that the results that are presented in the article are considered
as being originated by the authors at the date when the article was first communi-
cated to the peer community. If scientific priority would only count from the date
of ‘acceptance’ to the journal, subsequent to the open discussion, it would of course
become possible to pick up results and use them elsewhere.

This problem could only be solved by considering the article to be first pub-
lished, then reviewed, then refereed, and only then accepted to the ETAI as a jour-
nal. Whereas other journals have a policy of not publishing previously published
results, ours has a policy of “only” publishing previously published works — but
after due reviewing, improvement, and refereeing.
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3. The need for university electronic presses
Who is then the publisher of the article at the point preceding the discussion?

Certainly not the journal, since the journal has not yet accepted it at that time.
Also, if the original version of the article was to count for priority, how could one
guarantee that the author would not cheat by improving the results in the article
retroactively? For example, if the article was only available on the author’s own
webpage, then he could easily do that, and the legitimacy of this publication sys-
tem would suffer seriously.

Our solution to this problem was to propose the creation of a separate kind
of entity called a ‘University Electronic Press’. In brief, the purpose of an E-press
should be to receive articles from authors, publish them on the Internet (in the
sense of making them publicly available), and to guarantee that the article will stay
available for a sufficiently long period of time and that it would not and could not
be changed during that period. In particular, it should not be possible for the
author to change it, and even more strongly: it must be evident to the whole world
that it was impossible for the author to tamper with the article after it had been
published.

There is no reason why a particular journal, such as the ETAI, should rely on
only one E-press for the first publication of the articles that are submitted to it. One
journal may rely on several E-presses, and one E-press can support several journals
when this system becomes more widespread. However, it is clear that a journal such
as the ETAI can only exist if there exists ‘at least’ one E-press where submitted arti-
cles can be published.

For this reason we created Linköping University Electronic Press (http://
www.ep.liu.se). We also set up a set of rules stipulating the criteria for E-presses that
would be used by the ETAI, so that it was clear what should be the responsibilities
of an organization in order to serve the ETAI as an authorized E-press. It took a while
for additional E-presses to be set up, but now several others are being institutional-
ized.

4. The definition of ‘electronic publication’ and ‘electronic publisher’
The publication system that has now been described requires a new way of

using the word ‘publication’. In the course of this process we therefore made a con-
crete proposal as to what ought to be the meaning of the term under the new con-
ditions. This proposal was part of the background materials for the International
Working Group that was formed in 1999 and whose report is also included in the
present book (see Appendix). In particular, the emphasis on persistence as an
important criterium for publications was part of both reports.
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However, there was a difference on one important point. In our work, we also
considered a philosophical difficulty that is a direct result of the emphasis on per-
sistence: if a publication is something that is only present on the Internet, and
which is therefore ephemeral by its very nature, then ‘by what definition’ can you
say that it is persistent — how can you say that it is the same today as yesterday?

Our solution to this problem was first to define the concept of an electronic
‘publisher’. The definition of an electronic ‘publication’ was then a derived one:
something that is put out by an electronic publisher. In this way it was possible to
establish a set of criteria that an organization must satisfy in order to be called an
electronic publisher: it must administrate a set of document identifiers whereby
each document obtains its unique identifier; it must maintain an archive whereby
the original contents of each document can be inspected when needed; it must
keep published articles on-line; it must maintain a validation system whereby the
integrity of each document over time is guaranteed beyond any doubt, and so on.

Apart from this particular consideration, the definitions that are proposed by
the International Working Group are similar to ours. This means, in particular,
that there is already at least one actual case where the new approach proposed by
the Working Group has already been used for several years, namely in the ETAI

Journal.

5. From publication to research knowledge management
It is not an exaggeration that scientific publishing today is facing a revolution.

The shift from print to electronic distribution of journals is only a very small step
compared to the changes that are still ahead of us. The reform of the reviewing sys-
tem in order to make proper use of the new technical possibilities is an important
step. The conceptual changes that have been discussed here are also necessary steps
in order not to hinder the new developments needlessly. But much more is on the
horizon: changes in the granularity of research articles, further increase of interac-
tion between authors and readers, integration of the result publication activity with
the rest of the research process, integration of secondary information (measure-
ments, software, etc.) with the primary publication, and so on.

The long range direction ought to be defined by the term “Research
Knowledge Management”. Research is about gradually building up a shared body
of knowledge; publication in a broad sense is the mechanism whereby we jointly
administrate this body of knowledge in the scientific community. Viewed from this
perspective, we only see the beginning of a forthcoming revolution.
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Appendix

Defining and Certifying Electronic
Publication in Science

A Proposal to the International Association of STM Publishers
Originally Drafted October 1999; Revised March and June/July 2000

Prepared by an International Working Group
Mark S. Frankel, Co-Chair American Association for the Advancement of Science, USA

Roger Elliott, Co-Chair International Council for Science, UK

Martin Blume, American Physical Society, USA

Jean-Manuel Bourgois, Magnard/Vuibert Publishers, France
Bernt Hugenholtz, University of Amsterdam, The Netherlands

Mats G. Lindquist, Lund University Library, Sweden
Sally Morris, Association of Learned & Professional Society Publishers, UK

Erik Sandewall, Linköping University, Sweden

Synopsis
The peer-reviewed article will continue to play a crucial part in the certifica-

tion, communication and recording of scientific research. However, in the elec-
tronic environment it represents one point on a potential continuum of commu-
nication. Other points on that continuum (such as preprints) are becoming
increasingly common currency, and there is unlimited potential to add to or even
change electronic content after it has been made available. All of these versions can
be described as ‘publications’ in the sense that they have been made public.
However, this does not necessarily assist the orderly development of scientific
knowledge.

The working group was therefore asked to produce some definitions which
might be helpful to scientists in this increasingly fluid information environment.
We attempted to identify the most important fixed points in the continuum, and
the criteria which would need to be satisfied in order to make them useful.

The crucial fixed point, in our view, remains the final published version of an
article after peer review (or any future equivalent). We have called this the
Definitive Publication and believe that it should be clearly identified as such. In the
electronic environment, certain other characteristics are also required in addition
to peer review:
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• It must be publicly available.
• The relevant community must be made aware of its existence.
• A system for long-term access and retrieval must be in place (e.g. Handle).

It must not be changed (technical protection and/or certification are desir-
able).

• It must not be removed (unless legally unavoidable).
• It must be unambiguously identified (e.g. by a SICI or DOI).
• It must have a bibliographic record (metadata) containing certain minimal

information.
• Archiving and long-term preservation must be provided for.
This is the version to which citations, secondary services and so forth should

ideally point. However, we recognise that earlier versions of an author’s work may
be made available, and that in some disciplines these are already being cited by
other authors. Such early versions might be all that is available to an author for cita-
tion at the time of submission of the author’s work. However, versions which are
not durably recorded in some form, or which do not have a mechanism for con-
tinuing location and access, or which are altered over time (without due provision
for version control, as outlined below), should not be regarded as ‘publications’ in
the sense that publication has been defined here, even if cited by an author.

We recommend that a version which does satisfy the above criteria should be
identified as such. We have called this the First Publication. We recommend that a
version satisfying the criteria of First Publication (and no other) may be referred to
in citations or secondary services, but only until such time as it is superseded by the
Definitive Publication. Versions which are made public by one means or another,
but whose authenticity, retrievability and permanence are not ensured as outlined
above, should not in our view be cited, taken as the basis of claims of priority, or
used for purposes of professional evaluation. That version of the First Publication,
if any, which has been submitted for certification should be clearly identified as
such in the bibliographic metadata.

We recognise that many journals (including some of our own) currently cite
documents, such as preprints, which satisfy few if any of the above criteria. We
would welcome debate on the desirability, and indeed feasibility, of introducing a
greater degree of discipline.

We recognise that content can change after, as well as before, ‘Definitive
Publication’. Absence of systematic version control will make life very difficult for
scientists. We therefore recommend that errata should be recorded in the accom-
panying bibliographic record (metadata) and that substantive changes should give
rise to a new publication, to which the bibliographic record should refer.
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We acknowledge that many unanswered questions remain; no one yet knows
exactly how new, dynamic forms of electronic communication can be permanent-
ly preserved. However, we would welcome discussion of these proposed criteria,
and we would like to see scientists and publishers working together to establish the
necessary framework. In particular, we would like to see joint work on the infor-
mation (metadata) which should be associated with a publication, and on techno-
logical solutions for content protection and authentication.

Full text
The present task
In October 1998, the American Association for the Advancement of Science

(AAAS), the International Council for Science (ICSU) Press, and the United Nations
Educational, Scientific, and Cultural Organization (UNESCO) co-sponsored a work-
shop on developing standards and practices for electronic publishing in science. (A
report is posted at http://www.aaas.org/spp/dspp/sfrl/projects/epub/report.htm.)
On the basis of that workshop, two of its co-organizers were approached in
February 1999 by the International Association of Scientific, Technical, and
Medical Publishers to ask them to develop a position paper on how to define a sci-
entific publication in the electronic era. (They had previously commissioned a
report from a consultant on the topic.) They agreed, and formed a small working
group from among the participants in the earlier workshop and an additional
member representing the publishing industry to prepare the position paper.
Members of the working group are collectively the co-authors of this paper.

Why it matters
The scientific journal plays a critical role in the advancement of science

through its certification and communication of knowledge from author to reader.
The electronic medium unquestionably creates added value in publication through
the speed with which it can disseminate information, the size of the audience it can
reach efficiently, its enhanced indexing and search capabilities, its hypertext link-
ages to a wide range of material, its ability to be updated and corrected as needed,
its interactivity, which enables real-time exchanges between authors and readers,
and its multimedia format, which can incorporate video and sound into text. These
features are very attractive to scientists, and the number of refereed electronic jour-
nals in science, engineering, and medicine has increased dramatically since 1991.

The need to define what constitutes a ‘publication’ in science in the electron-
ic era is of considerable importance. The enhanced possibilities of electronic pub-
lishing are challenging traditional norms and practices that equate scientific pub-
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lishing with print articles appearing in peer reviewed journals. Without a definition
of publication that takes into account the many forms of scholarly writing found
on the Internet, the quality, integrity, and authentication of scientific information
communicated electronically will be difficult to determine.

Publication is the hard currency of science. It is the primary yardstick for
establishing priority of discovery, making the status of a publication a critical fac-
tor in resolving priority disputes or intellectual property claims. Academic tenure
and promotion decisions are based in large part on publication in peer-reviewed
journals or scholarly books. To make these decisions fairly and with confidence, sci-
entists and their institutions need assurances of what counts as a legitimate elec-
tronic publication.

The status of a published electronic document is critical in determining the
trust that fellow scientists will have in it. This is increasingly important in the
Internet environment, where the explosion of information produces a pressing
need for efficient and reliable means to distinguish between information that adds
usefully to the knowledge base and that which does not. Scientists need to know
the status of the information they encounter, whether they need to refer to it, cri-
tique it, or build on it to advance their own work. The document also needs to per-
sist, since in science identifying a clear context for later responses is essential to
maintain the quality and integrity of subsequent scientific discourse.

Our recommendations
A workable definition of ‘publication’ in the electronic era is needed to

respond to these challenges. Such a definition should be useful to those evaluating
the professional work of scientists, and to authors, publishers, librarians, archivists,
and readers. The definition of publication that we are proposing has three prima-
ry objectives: 

• To promote the advancement of science and the social good it serves.
• To contribute to the development of a system for managing scientific

information in the electronic environment that will maintain and sustain
an accurate and reliable record of science.

• To help resolve some of the existing uncertainty about the status, role, and
function of electronic publication in science.

Our recommendations, therefore, are premised on what we believe would
be most useful for science. They are not, however, intended to be definitive.(1)
The issues are far too complex, the working group too small, and the time too
short for producing such wisdom. Nevertheless, we hope that our proposal
advances discussion of these matters, enough to push the issues forward to a new
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level of deliberation. We distinguish between informal notification of one’s work
(which we do not consider ‘publication’), First Publication and Definitive Publi-
cation (2).

To have any value to the scientific community as a whole, a document should,
at a minimum, conform to the following characteristics:

• It must be durably recorded on some medium.
• It must have a persistent access mechanism so that it is reliably accessible

and retrievable over time. 
• It must be immutable (i.e., it should remain in the same form).
• It must be publicly available.
However, in themselves these characteristics are not sufficient to make the

document one which can securely be referred to by other writers; the following
additional essential features are required:

• Authenticity must be guaranteed (i.e., versions should be certified as
authentic and protected from change after publication).

• Assignment and persistence of an identifier that identifies the work unam-
biguously.

• A bibliographic record (metadata) that describes the work and its various
versions, and which must be public and freely accessible for any given
address location.

• A commitment to continuing public access and retrievability.
• Notification of the community that the document is available.
• Commitment not to withdraw the document.
• That version of the document, if any, which has been submitted for a

process of certification should be identified as such in its bibliographic
metadata.

In addition, to qualify as a Definitive Publication
• It should be vetted (e.g. refereed) to ensure quality, in order to maximize

its usefulness for science and to establish a high level of trust among read-
ers.

• There should be a more stringent requirement that the certified version of
the document is not subsequently altered. Significant changes should be
embodied in a new version with its own identifier and metadata record
(the original and new versions should cross-refer). Errata should be regis-
tered in the metadata record.

• There must be a commitment to long-term archival preservation.
We realize that in making these proposals there are a number of challenges

that lie ahead.
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The challenges
Versions. In the traditional print-on-paper paradigm essentially the only ver-

sion of a publication that merited that name, by virtue of being generally accessi-
ble, was a final definitive version which also had all the added value of editorial
control, printing, distribution and marketing. This was, inevitably, the version
referred to by subsequent authors. But in the electronic environment this is no
longer true, and there are a succession of versions that can be made publicly avail-
able without this full array of added value. Nevertheless, their wide availability
seems to us to make them a ‘publication’ in the English language sense. It is there-
fore important to be able to distinguish among versions, and to identify which, if
any, should be treated as definitive.

Quality. To establish its usefulness for science, a publication needs to have
been vetted to ensure quality and to establish a high level of trust among readers.
This process is equally essential for electronic documents — indeed, perhaps more
so in view of the vast quantity of available information. Publication in a peer-
reviewed print journal provides this assurance; a reliable equivalent of this ‘quality
stamping’ is necessary in the electronic environment. Various more or less formal
processes are being explored and we do not attempt to determine here which might
or might not be valid.

Persistence. Methods for archiving and citing electronic publications are chal-
lenged by the electronic medium. An archival record of validated scientific work
must be accessible for future use, since even the most innovative science is useless
if scientists cannot identify, locate, or obtain the work. Yet the ephemeral nature of
online publications and changing Uniform Resource Locators (URL) makes citing
and accessing information a moving target, unless additional discipline is added.
Given the potential for multiple versions of the same document to be available elec-
tronically, decisions will also need to be made about practices for linking to and cit-
ing versions of a scientific paper.

Version control
We view the publication process as a continuum ranging from an initial ‘pub-

lic offering’ of one’s work, to claims of priority, to certification of knowledge, to
subsequent updatings of work. This process occurs without regard to the medium
used. For our purposes, however, we focus on how we believe this process should
work in electronic online journal publication (3).

The process may begin when an author offers his/her work publicly, perhaps
by presenting it at a conference, posting it on a personal Web page, forwarding it
to an electronic listserv, or simply announcing it during a radio or television inter-
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view. We do not consider that these actions alone constitute ‘publication’ for the
purpose of establishing the record of science. If scientists want their work formally
recognized as contributing to knowledge, there are further steps they must take. In
our view, the author has the exclusive right (and responsibility) to take these steps,
or to arrange for them to be taken. Once an author decides to make a particular
work available in such a way that his or her community of peers can refer to it, cri-
tique it, or build on it, then in our view it must comply with the requirements that
we are proposing. Once that is done, it becomes a ‘publication’ (4).

First Publication. The author must identify the version that will be the basis
for claims to priority (5). We refer to this as the First Publication, and it must be
marked by the following properties:

• Recording. The document must be durably recorded on some medium.
• Permanence. The document must be stored in such a way that it remains

accessible and retrievable over time.
• Persistent identification. The document must be identified in such a way

that can be located over time, even if its Web location should change.
• Immutability. The document (including, where technically feasible, any

links) should not be altered. (Minor amendments may be permissible to
avoid unnecessary proliferation of different versions, but these must be
clearly documented.)

• Version control. The document must be clearly identified as the version
submitted to be considered for certification. 

• Metadata record. The document should be associated with a record con-
taining certain minimum bibliographic information (see below).

• Notification. The community of one’s peers must be informed of the ver-
sion attached to claims of priority.

• Commitment not to withdraw. To ensure an accurate record of science and
to discourage a deluge of trivial material into the publication process,
authors must agree prior to commencing the selection process that they
will not delete the document and all record of its existence from the elec-
tronic literature unless there are compelling reasons for doing so. Authors
may elect to retract (disavow) or may have to retract a document for sci-
entific, legal, or other reasons, however. In cases of either deletion or
retraction, authors should note the reason for doing so in the bibliograph-
ic record of that version.

• The version of the document, if any, which is submitted for certification
should be clearly identified as such in its bibliographic metadata record.

Once the First Publication is determined, the process of selection and certifi-
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cation may begin.
Definitive Publication. Selection and certification is the validation process by

which the scientific community identifies work that contributes to the production
of useful knowledge. It requires a fair, organized, and recognized vetting process
that leads to the definitive (certified) version of a publication. It includes a number
of features:

• Peer review, which evaluates the scientific content of the First Publication. 
• Feedback to authors from peers and editors intended to improve the qual-

ity of the publication.
In addition, formal publication (e.g., in a journal) will also include the fol-

lowing:
• Editorial judgements that help to determine the ultimate path taken by the

document.
• Copy-editing and design, to improve the accuracy, readability and naviga-

bility of the publication.
Collection, whereby related articles are selected and gathered together in a

recognized (physical or virtual) journal or its equivalent for the convenience of
readers. These processes will add significant value to the First Publication over and
above selection and certification. Some First Publications will not survive this selec-
tion process. But once certified, this version should be considered the Definitive
Publication for purposes of establishing the record of science. The Definitive
Publication must conform with the following additional requirements:

• There must be commitment to long-term archival preservation of the doc-
ument. We make no assumptions here about how this might best be
achieved and by whom; we recognise that substantial technical and fund-
ing problems remain to be resolved.

• It should never be changed and should refer to all previous versions,
whether or not retracted.

• Errata subsequently revealed should be appended to this version, with the
dates that errata were recorded inserted into the publication’s bibliograph-
ic record.

Further research that builds on and upgrades this version with new data and
findings produces a new publication that must enter the system, secure its own bib-
liographic record, and earn its own place in the scientific literature. Authors and
publishers should jointly develop criteria for determining when changes in content
should mark a new publication. The authenticity of all versions of the publication
must be assured. This is critical, since electronic publications are easier to copy and
alter than their print counterparts. At present, the technological solutions to
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achieve this tend to be costly and reader-unfriendly. However, technical and
administrative measures may provide guarantees against changes to the content in
circumstances where unrecorded change is absolutely unacceptable. Appropriate
technical and administrative measures should be implemented, once they are avail-
able, so that readers have confidence both that the version they read has not been
tampered with, and that if it purports to be the Definitive Publication, it represents
precisely the document certified by the selection (vetting) process.

Persistent access mechanism
Public availability and retrievability are essential; if scientists cannot identify,

locate, and access the item, whatever version they are seeking, it is useless to the
community. There must be a persistent means for locating and accessing the work
(even if its Web location changes) and, if applicable, for each of its versions. It is
the responsibility of the publishing organization to guarantee this. Each publishing
organization should have in place a back-up plan in case it is not able to continue
to perform this function.

Making the work public means that searchers must be able to find it, what-
ever version they are seeking. It also means that if the address for the work as a
whole is cited in another document, then the reader of that other document at a
later point in time must be made aware of, and must be able to obtain access to,
later versions of the first work, and not only to those versions that existed at the
time the citation was made.

Whoever is responsible for making available the Definitive Publication makes
a commitment to provide the persistent means to locate the current Web address
for the document. We recognise that URLs may change. In the future, it is hoped
that systems will be developed that make this an intrinsic part of the process of
identifying and locating a document. The long-term acceptance and viability of the
addressing scheme must be credible, including the existence and proper function-
ing of a system that produces the bibliographic record when provided with the
address.

Archiving and long-term preservation
To be optimally useful to science, publications must be retrievable, now and

in the future. Archiving and preservation are necessary to help us identify prior
ideas and prior disputes, and to offer a context in which to frame and conduct the
debate. The author and other organizations involved must, therefore, make a com-
mitment to archiving and long-term preservation.

An archive of electronic documents will not be static. Changes in technology
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may require format conversion of archived documents on a large scale. Other, as
yet unforeseen, management and updating operations may also become necessary.
The rules of archiving must, therefore, include provisions for the freedom to make
digital archival copies. It must further be recognized that the continuous migration
of technology to higher levels of efficiency and improved capabilities may mean
that the format of archived publications will have to be altered in order to be pre-
served.

Bibliographic record
Unrecorded changes to a document to which scientists refer are not in the

best interests of science. Hence, modifications to the content of a publication
should always be recorded in either of the following ways: (1) the creation of a new
version, or (2) the posting of an errata list that is attached to the bibliographic
record for the work. In either case the new version or the errata should be dated.

We believe that the bibliographic record, which accompanies or is associated
with each version of a given work through the publication process, must give not
only generic information about the work, but also minimum information both
about that version and about any other extant versions of the same work. The
record should contain a sub-record for each published version of the work, indi-
cating in particular the date of publication and location information for that ver-
sion. Distinct versions should be identified in the following cases or in combina-
tions thereof: 

• On submission to a process of formal certification.
• After changes in the contents or presentation of the work.
• When the work is translated into another language.
• If a part of the work is selected as a separate publication.
• Optionally, if the same work is issued in both electronic and print form

(these may or may not be considered as distinct versions).
Each sub-record for a version must contain links to the contents of that ver-

sion in at least one, but possibly several, formats (e.g., PostScript, PDF or XML). The
contents obtained from those links must not be changed over time, but the loca-
tions where the contents are stored may change. For example, one organization
may commission another to store the contents of some of its published works,
thereby transferring contents from one location to another, but it must update the
links in the version sub-records accordingly.

The bibliographic record may be, for example, a record in a conventional
database sense, or an HTML page that can be viewed using a browser. It could also
be an HTML page containing metadata or other hidden data that allow it to be
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processed effectively by software agents, thus combining the two previous alterna-
tives. Regardless of how it is realized, the record contains references whereby the
full contents of all existing versions of the work can be retrieved.

At a minimum, and when pertinent to any particular version, the biblio-
graphic record should consist of the following:

• Author(s).
• Title of the work.
• Subrecords for all versions (at least one).
• Stipulation which of the versions is the First Publication.
• Stipulation which of the versions, if any, has been submitted for certifica-

tion.
• Stipulation which of the versions, if any, is the Definitive Publication, by

whom/what certified, and when.
• Stipulation of the version for primary citation. This will change as the man-

uscript moves through the publication process. Normally, it is the First
Publication until the Definitive Publication appears, and then the latter.

Since electronic publications can be continuously updated, improved, and
expanded, some system of version control must be in place so that readers are able
to quote or cite them with certainty that they are referring to the “right” versions.
The following suggested requirements for sub-records are intended, in tandem
with the full bibliographic record, to assist readers:

• Version identifier and date of publication of the version.
• Statement of why the new version has been created, according to the stan-

dard criteria for forming new versions mentioned above.
• Date of retraction by the author, if applicable.
• Statement of why the version has been retracted.
• Location(s) where the contents of the version can be obtained. These loca-

tions must be updated if the location of the content changes. 
• Details and date of errata, if any. Reference to other version(s) from which

the present one was derived, when applicable.
• Reference to other versions derived from the present one (e.g., translations,

subsets, etc.) when applicable.

Who should do it?
For many of these features, it will be desirable to establish uniform standards

to ensure as smooth a transition as possible to the proposed system. This task
should be undertaken after broad agreement has been achieved on the basic char-
acteristics of the system. It is important to stress that our recommendations create
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functions and responsibilities that will require an infrastructure to carry them out
effectively and efficiently. Stable and reliable organizations will be needed to under-
take the tasks we are proposing; we do not consider it practicable for these tasks to
be undertaken by individual authors on their own behalf. We offer no opinion as
a group on what the most appropriate and effective infrastructure should be, but
publishers, professional associations, research and archival institutions, libraries
and funders of scientific research will all have key roles to play in designing and
maintaining this infrastructure.

It is implicit in our proposal, however, that a work should only be considered
as “published” for scientific purposes if the requirements specified above have been
performed by an organization such as those outlined in the previous paragraph.

Summary of recommendations
All Publications
• Recording. The document must be durably recorded on some medium. 
• Publicly available (not necessarily free of charge).
• Immutability (i.e., should remain in the same form). Access mechanism so

that the publication is reliably accessible and retrievable over time (i.e.,
through a persistent identifier).

• Version control (bibliographic record must be attached to each version;
minimum details indicated above).

When available and affordable technology permits (the development of which
should be encouraged) the following should be added:

• Authenticity (i.e., versions should be certified as authentic and protected
from change).

First Publication
• Version control. The version of the item submitted for certification, if any,

must be clearly identified. 
• Notification (the community of one’s peers must be informed of the ver-

sion associated with claims of priority). 
• Commitment not to withdraw (authors must agree prior to commencing

the selection process that they will not delete the document from the elec-
tronic literature).

Definitive Publication
• Quality control/author feedback (it should be vetted to ensure quality).
• Version control (the bibliographic record should identify all previous and
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subsequent versions, whether or not retracted).
• Errata should be noted in the metadata record.
• Commitment to archiving and long-term preservation.

Notes
1. An analysis of how the law will affect or our proposals is beyond the scope

of our original charge. We acknowledge, however, that the system we rec-
ommend will have to operate within international and national intellectu-
al property regimes.

2. This is not to say that documents which do not meet the full criteria of
‘First Publication’, and the ideas which they contain, should not be treat-
ed with just as much respect as those which do. It may also be valuable to
establish an agreed convention for referring to documents which do not
qualify as ‘First Publications’.

3. Although we acknowledge the value of broadening this analysis to non-
journal materials and to media other than on-line, because of constraints
on time and resources we do not consider these here.

4. We recognize that some journals and publishers currently have policies that
would preclude their considering for publication documents that have pre-
viously been made public by authors in one or more versions, for example
by posting to preprint servers. We can only observe here that our defini-
tion of online publication is intended to facilitate the widespread dissemi-
nation of scientific work.

5. While authors may claim priority of discovery at this stage of the process,
the validity of that claim remains to be determined by the vetting process
that follows.

Republished with permission
Previously published at http://www.aaas.org/spp/dspp/sfrl/projects/epub/define.htm
and in the ALPSP journal Learned Publishing.
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Appendix: Main Publishers’ Sites and Data

Holding Websites Turnover Books Journals
(x 1 million)

American Association for www.aaas.org
the Advancement of Science www.sciencemag.org

www.scienceonline.org
American Chemical Society www.acs.org $205 (1999) 39 35

www.cas.org (chemical abstracts service)
www.chemsoc.org
www.iupac.org

American Institute of Physics www.aip.org $50 (1999) 98
asa.aip.org (Acoustical Society of America)
www.aapt.org (American Association of Physics Teachers)
www.aapm.org (American Association

of Physicists in Medicine)
www.aas.org (American Astronomical Society)
www.agu.org (American Geophysical Union)
www.aps.org (American Physical Society)
www.osa.org (Optical Society of America)
www.rheology.org (The Society of Rheology)
www.vacuum.org (American Vacuum Society)

Bertelsmann Springer www.springer.de 684 Euro 2600 500 
www.springer.at (Springer-Verlag Vienna)
www.spektrum.de
www.steinkopff.springer.de
www.technikwissen.de (Springer-VDI-Verlag)
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www.urban-vogel.de
www.vieweg.de

Cambridge University Press www.cup.cam.ac.uk (UK) £26 400 157
www.cup.edu.au (Australia)
www.cup.org (USA)
www.journals.cup.org

Harcourt, Inc www.harcourt.com $745 450
www.harcourt-international.com
www.harcourthealth.com (Harcourt Health Sciences,

Mosby Inc, W.B. Saunders, Churchill Livingstone)
www.academicpress.com
www.apnet.com
www.idealibrary.com
www.jems.com (Jems Communications)
www.mdconsult.com
www.mkp.com (Morgan Kaufmann Publishers)

John Wiley & Sons, Inc www.wiley.com $594 400
www.wiley-vch.de
www.capstone-press.com
www.interscience.wiley.com
www.josseybass.com (Jossey-Bass)
www.pfeiffer.com (Pfeiffer)
www.technical-insights.com (under construction)

Oxford University Press www.oup.com £350 5000 110
www.oup.com.au (Australia/New Zealand)
www.oup.com.pk (Pakistan)
www.oup.com.sg (Singapore)
www.oup.co.uk (UK)
www.oup-usa.org (USA)
www.oupcan.com (Canada)
www.oupchina.com.hk (China)
www.oupmex.com.mx (Mexico)
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Holding Websites Turnover Books Journals
(x 1 million)

Pearson, Plc www.pearson.com £2.087 (1999)
www.scottforesman.com
www.abacon.com (Allyn & Bacon)
www.awl.com (Addison Wesley Longman)
www.ccclearn.com (Computer Curriculum Corporation)
www.ciscopress.com
www.prenhall.com (Prentice Hall)
www.informit.com
www.bradygames.com

Reed Elsevier, Plc www.reed-elsevier.com £652 ⁄ 433 1403
www.elsevier.com 991 Euro
www.elseviersciencedirect.com (Database Journals Elsevier)
www.bmn.com (Biomednet)
www.chemweb.com
www.endeavorlibrary.org
www.excerptamedica.com (Excerpta Medica)
www.sciencedirect.com
www.thelancet.com

Taylor & Francis, Plc www.taylorandfrancis.com £116 1700 542
www.tandf.co.uk/journals (Carfax Publishing)
www.tandf.co.uk/members.html

(Hemisphere Publication Services)
www.brunner-routledge.com
www.dunitz.co.uk (Martin Dunitz Publishers)
www.europapublications.co.uk
www.garlandscience.com
www.gbhap.com (Gordon & Breach Publishing)
www.psypress.co.uk (Psychology Press)
www.routledge.com
www.routledgefalmer.com
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www.sponpress.com
Thomson Corporation www.thomson.com $697

www.derwent.co.uk
www.isinet.com
www.isiresearchsoft.com

Verlagsgruppe www.holtzbrinck.com 579 Euro (1999)
Georg von Holtzbrinck www.bfwpub.com (College-Gruppe Bedford,

Freeman & Worth)
www.diesterweg.de (Verlag Moritz Diesterweg)
www.macmillan.com
www.metzlerverlag.de
www.nature.com
www.sciam.com (Scientific American)
www.spektrum-verlag.de
www.urbanfischer.de

Wolters-Kluwer N.V. www.wolters-kluwer.com 752 Euro 1300 800
www.wkihs.com( Wolters Kluwer International

Health & Science)
www.adis.com
www.fandc.com (Facts & Comparisons)
www.kli.com (Kluwer Law International)
www.lww.com (Lippincott Williams & Wilkins)
www.ovid.com
www.wkap.com (Kluwer Academic/Plenum Publishers)
www.wkap.nl (Kluwer Academic Publishers)
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Academic Books 140

Academic Press 30,63,76,102,140–142,

145,206,248

Académie Royale des Sciences 16,17,24

Accademia dei Lincei 16,18

Accademia del Cimento 16

Addison-Wesley 101,103,127,128,306

Akademie-Verlag 98,109,111,112,

115,116,140

Akademische

Verlagsgesellschaft (Aka) 27,28,30,31,61–63,

71,97,98,104,105,109

AK Peters 102

Alan R. Liss 145

Allied Publishers 134

American Association

for the Advancement

of Science (AAAS) 20,240,289,291,304

American Chemical

Society (ACS) 94,143,144,183,

208,249,252,304

American Council of

Learned Societies (ACLS) 237

American Institute of

Physics (AIP) 66,67,92–94,143,183,304

American Mathematical

Society (AMS) 183,192,193,196

American Physical Society 19,21,91,242,

289,304

Association of American

Publishers (AAP) 183

Association of Export

Subscription Newsagents 257

Association of Learned

and Professional Society

Publishers (ALPSP) 237,241,244,289,309

Association of Subscription

Agents (ASA) 257,259,260–262,

264,265

Association of Subscription

Agents and Intermediaries 257

August Hirschwald 26,27

Beijing Oriental Kelong

Computer Typesetting

and Production Co. 48

Bertelsmann Fachverlage 102,104,106

Bertelsmann Fachzeitschriften 106

Bertelsmann Springer 107,304

Bertelsmann Springer

Science + Business Media 106

B.G. Teubner Verlagsgesellschaft 27,28,98,

102,106

Bibliographisches Institut (BI) 97,99,100,

102,105,134,136

BioMed Central 203,212,213,242

BioMedNet 73,76,207,208,306

Birkhäuser Verlag 102,106,116

Blackwell 103,248,257,260,261,263

Bowker 75

Breitkopf & Härtel 97

British Medical Association 213
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