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Abstract 

In several accounts, Paul Otlet has been portrayed as the forgotten forefather of the World Wide Web. 

Several information historians see in his index card system and UDC system a precursor of current hyper

text systems and communication networks. Although several of the current characteristics of the Web may 

indeed be traced back in history, such comparisons easily fall in the trap of making teleological bridges. 

Instead, this paper compares the importance of the network metaphor in Otlet's theory with two other 

metaphors: the tree of knowledge and the universe of knowledge. Otlet used the notion of 'network' only 

to describe the necessary infrastructure of a communication network between documentation centres and 

libraries. The word network was used in the sense of transport network, and the comparison was often 

made with railway networks. 

As to what concerns the semantic world of knowledge - or what Otlet called the 'universe of knowledge' 

- the traditional 'tree of knowledge' rather than the network, served as the structural model. The fact that 

Otlet believed in the model of the tree rather than the network for the future organisation of knowledge, 

marks an important point in the history of knowledge organisation. The difference between the tree and 

the network lies in the definition of unity. Otlet reacted against the crisis of a disappearing unity by restor

ing that unity. He believed in the unity of the sciences and the possibility to control that unity through the 

scientific community and its institutions. 

Introduction 

As Roland Barthes notes, the metaphor of the text is the network (Barthes, 1971 ). The logic regulating the 

text is the making of associations. Etymologically the text is a tissue, a woven fabric of signifiers. Resulting 

from a combinatory logic, texts 'network' with other texts. A text refers in its footnotes, in its bibliography 

or in its citations to other texts, and echoes an untraceable web of cultural references. This infinity of texts 

or hypertexts gives us a feeling of pleasure. As we say, we 'surf' the information waves on the Net and 

'race' on the information highways. However, networks of texts can also give us the feeling of frustration 

because they are never-ending. Getting an overview on a certain topic soon results in an information over

load. 

Although an overload of textual information might be thought of as characteristic for our current in

formation society, we already fmd an engagement with the same problem at the end of the nineteenth cen

tury. (Fig.1) From the 1870s onward an uncontrollable growth of scientific publications, of books and 

especially of journal articles, posed a problem for the scientific community (Rasmussen, 1995). The quanti

ty threatened to make study impossible and prevented scientists from ·keeping themselves informed in a 

specific area of research. Moreover, the new documentary form of publications such as newspapers, cop

ies, conference reports, catalogues of fabrication, papers of standards, patents, research reports, etc. posed 

a new challenge for the organisation of knowledge. As a result, new ways were sought to process those 

piles of information. 
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Figure 1 : Paul Otlet, La Presse Periodique. Developpement (n.d.). Source: Mundaneum, personal papers of Paul 
Otlet, Funds Affiches, Paul Otlet. 

Three movements tried to find a solution to these ever growing piles of text (Schneiders, 1982). First
ly, the library movement chose to improve the description and accessibility of their collections. These col
lections consisted for the greatest part of books and gradually, also journals. If libraries used to pay a lot of 
attention to conservation, opening-up those collections for the user now became a priority. Secondly, the 
documentation movement responded to the information overflow. The documentation movement was 
especially influential in the special libraries, such as libraries of companies or governments. The movement 
drew attention to the importance of new documentary forms and to the needs of a wide range of users 
such as technicians, public servants, politicians or ordinary people. Thirdly, both the library movement and 
the documentation movement met each other in the bibliographic movement. By means of international 
bibliographies, this movement kept scientists informed about the state of affairs in their discipline. At the 
end of the nineteenth century, international bibliographies were in high demand, not least requests for the 
regular publication of bibliographies listing the recent literature in a scientific field. It was a priority for 
scientists to have quick and complete access to the references of scientific articles from foreign journals. 

This paper will take a closer look at the documentation movement, especially by considering the ideas 
of Paul Otlet (1868-1944). Paul Otlet was a Belgia~ intellectua~ a utopian internationalist and a visionary 
theorist of knowledge organisation. He is considered the founding father of documentation - a field of 
knowledge we would now describe as information science (Rayward, 1977). Paul Otlet had the idea of 
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controlling the ever growing piles of information by means of a universal network of documentation - a 

sort of communication network for the distribution and exchange of information- which would give ac

cess to a 'universe of information'. Repeatedly, Otlet used three structural metaphors to describe his vision 

of an ideal information system: the network, the tree and the globe. Successively, I will discuss how these 

metaphors reveal the opening up of a new space of information, which prefaces and at the same time dif

fers from our current understanding of information in terms of networks. 

Networks: The Universal Network of Documentation 

The Universal Network of Documentation was conceived by Otlet firstly as a network of communication, 

of cooperation and exchange between all kind of documentation centres and libraries - university libraries, 

special libraries, or public libraries. (Fig.2) It would connect the collections of all these libraries and doc

umentation centres into one network. By assembling all sorts of libraries, this communication network 

would facilitate a better provision of documents. Often, the problem for a researcher was that he or she 

was unable to fmd the required book in the libraries of his or her city. Consequently, he or she had to con

sult several distant libraries - local, regional or national - to fmd the document. To avoid those long and 

tiring journeys, Otlet proposes that in this network of documentation the main libraries would organise 

and manage the transportation of documents between the different libraries of the country (Rayward, 

1990 p.80). These central libraries would cooperate with the special and local libraries and provide for the 

circulation of "documents between the principal centre and all of the secondary centres no matter how far 

away they are." (Rayward, 1990, p.82). The secondary centres would then increasingly become "places for 

reading and consultation; though physically distant from the centre, they are organisationally a part of the 

central library." (Rayward, 1990, p.82). Repeatedly, Otlet compared libraries to train stations. In those 

stations documents arrived like trains which contain information. The readers would go to the library

station to pick up information in the documents. 

Figure 2 : Paul Otlet, Le Centre Mondial (n.d.). Source: ~Iundaneum, personal papers of Paul Otlet, Funds 

Afflches, Drawer 122, Paul Otlet. 

However, the aim of Otlet's Universal Network of Documentation was not limited to institutional 

cooperation and communication. Rather the 'Network of Documentation' was a conceptual proposal to 

set up a socio-technological organisation to control the growing network of texts. Through this communi

cation network, all knowledge would be brought together in one global centre then, as a total unity of 

knowledge, redistributed to everywhere in the world. The ideal structural model for the accumulation of 
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knowledge in the global centre was the tree of knowledge, which was depicted on each of the title pages of 
the publications of the International Institute for Bibliography. 

Trees: the Arbor Scientiae 

The tree of knowledge is an old metaphor for the organisation of human knowledge. \'Veil known trees of 
knowledge are the tree of knowledge from the Bible, the Tree of Porphyry of the fifteenth century logi
cians, the Arbor Sdentiae of Ramon Lull in the thirteenth century and the Tree of knowledge of Francis 
Bacon. Bacon's classification was reused by Diderot and d'Alembert in their Encyclopaedia and later on in 
J\Ielvil Dewey's (1876) classification code (Laudan, 2003, pp. 154-155). The tree of knowledge has been 
for many centuries the most common metaphor of the genealogy of the sciences. The metaphor expresses 
the underlying unity of all the sciences. 

However, the unity of the sciences which was still experienced in the encyclopaedism of the eight
eenth century was hardly noticeable a century later. Disciplines disintegrated into specialisms, each with 
their methods and techniques, educational models, journals, and their own organisation and' language. 
Combinations of subdivisions from different disciplines formed new branches in the sciences, like bio
physics and economic history. Resistance against scientific fragmentation seemed hopeless, but the split
ting up stimulated a longing for synthesis. In the Comtean Positivism that characterised the 1870s and 
subsequent decades, there existed a kind of cult of the idea of synthesis, which met a need for a concep
tion of unity as an answer to the growing specialisation in the sciences. 

As Otlet had his background in the sociological literature of the end of the nineteenth century, he 
strongly believed in the unity of knowledge and Comte's idea of synthesis. This conviction was depicted 
on each of the title pages of the publications of his International Institute for Bibliography by means of 
the tree of knowledge. (Fig. 3) The tree of knowledge translated the ambition to make a synthesis of ac
cumulated knowledge by collecting data of millions of publications in one new structured unity. The idea 
of unity and synthesis played a fundamental role in his conception of documentation and information. 

Figure 3 : Paul Otlet, Institut International de Bibliographie, Index Scientiae. (n.d.). Source: Mundaneum, 
personal papers of Paul Otlet, Funds },ffiches, Paul Otlet. 

Following the traditional layout of the tree of knowledge, Otlet was convinced that the most appro
priate way to classify knowledge was in accordance with the categories of science itself. Each particular 
discipline poses its categorical questions, to which a certain body of literature provides a possible answer: 

The materials can then be brought together and re-arranged in particular categories which are no 
more than the various questions the discipline poses, answers to which are sought from the rna-
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terials. All of these questions taken together, with their subdivisions and the answers provided 

for them, constitute the discipline (Rayward, 1990, pp. 16-17). 

In his classification system Otlet rationalised the ramification of the sciences in a mathematical fash

ion. The decimal classification system, invented in 1873 by ~lelvil Dewey (1851-1931) - director of the 

University Library of New York- served as the source of inspiration. Dewey's system allowed for a classi

fication of books on library shelves, as well as for making a library subject catalogue consisting of index 

cards. Otlet was especially attracted by the numeric system. The decimal classification ascribed a number 

to classes, divisions and subdivisions of subject headings. The advantage of the decimal classification sys

tem was that it had proven its functionality in thousands of American libraries. Furthermore, the decimal 

system was independent of linguistic determinations and therefore truly international. Decimal classifica

tion, 

actually constitutes an international scientific language, a complete system for representing sci

ence which perhaps may bring help to intellectual workers analogous to that which theyreceived 

from Latin in the Middle Ages and during the modern period. (Rayward, 1990, p. 34). 

Decimal classification took a central place in Otlet's system: it was the key to the tree of knowledge (1) 

(Duyvis, 1945, pp. 17-18). 

After they received permission from Melvil Dewey, Otlet and La Fontaine reworked his system for 

their Universal Repertory (2) (Vann, 1978). They called their system the Universal Decimal Classification 

system or UDC system. Although the general outline of the system was the same, the UDC system was 

more powerful as it introduced a faceted classification. The UDC system not only gave a numeric code 

according to the content of the document, it also provided the possibility to add extra data such as a se

cond subject category, the place and the date to which the document relates, the language of the text, and 

the form of the document. 

The propaganda of Otlet and La Fontaine for their UDC system received severe criticism from the 

scientific community as well as from the traditional European community of librarians. The arbitrary, con

ventional character, the utopian ideal of universality, and the diminished contribution of librarians in the 

bibliographic work raised a storm of protest against their 'American' system (Uyttenhove & Van Pe

teghem, 2008). But it was especially the mechanisation, so clearly present in the numeric codes and the 

standard index cards that went against the grain of the more conservative scientific librarians in Europe. 

Otlet embraced Dewey's call for a corporate and bureaucratic management of intellectual capital, but 

American praise for systematic procedures was interpreted by the European librarians as an attempt to 

substitute machinery for brains (Frohmann, 1997). 

Globes: The Universe of Knowledge 

Otlet was convinced that all the knowledge produced by the scientific enterprise forms one universe of 

knowledge. This parallel universe is built up from facts of knowledge. For Otlet, science works within a 

universe of millions of facts, gathered and arranged in the form of phenomena, observations, experimental 

results, or references to catalogued facts. 

If scientific facts are what matters, then it is crucial to make all those facts accessible. The manner in 

which facts are catalogued - how they are documented - determines whether they are to be taken into 

account in the elaboration of scientific laws or whether they are obscured. (Fig. 4) Therefore, the greatest 

challenge faced by documentation is to register the facts contained in the documentary form of the book 

and the article. The method to extract facts out of documents is documentation. The documentalist envi

sioned by Otlet, is the new kind of information worker who delves inside the document to hunt down the 

facts. "The idea~ from this point of view, would be to strip down each article or each chapter in a book of 

whatever is a matter of fine language or repetition or padding and to collect separately on cards whatever 

is new and adds to knowledge." (Rayward, 1990, p. 17). 

400 



Figure 4: Illustration by Paul Otlet of the relation between reality, knowledge and documentation. Source: 
l\fundaneum, personal papers of Paul Otlet, Encyclopaedia Universalis Mundaneum, Paul Otlet. 

Otlet called the idea of transferring the essential content of books and journals onto cards, the 'mono
graphic principle'. The term 'monographic' stems from Greek and signifies a single or individual piece or 
unit of writing (Rayward, 1994). The monographic principle reacts against the format of the bound book 
and proposes "to reduce all that is complex to its elements and to devote a page to each. Pages, here, are 
leaves or cards according to the format adopted." (Rayward, 1990, p. 149). Cards permitted the recording 
of separate pieces of information, or what we would call in current hypertext-systems nodes or chunks of 
text (Barrett, 1991). The monographic principle is not just about cutting up a text in a mechanical way, but 
about cutting up ideas in an intellectual manner. It not only proposes avoiding the binding of the book in 
order to add or replace pages when necessary, but also to divide the book physically according to the ideas 
it contains. The card thus is an instrument "for analytically or monographically recording data, ideas, in
formation." (Rayward, 1990, p. 150). It was an instrument to release the substance from the particular 
forms in which it was expressed, to divide meaning from form by decomposing and recomposing them 
according to the monographic principle. 

If the facts on the cards are the building blocks to construct the 'universe of information', then the 
UDC code on the cards would provide their place or address in that universe. The UDC code gives us the 
address of the content; it enables us to find our way in the "immense map of the domains of knowledge." 
(Rayward, 1990, p. 78). The UDC system functioned as a geographic system of semantic axes attributing 
to each fact specific coordinates on the globe of knowledge: 

Immediately and without confusion, it allows us to find a place for each idea, for each thing and 
consequently for each book, article, or document and even for each part of a book or document. 
Thus it allows us to take our bearings in the midst of the sources of knowledge, just as the sys-
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tern of geographic coordinates allows us to take our bearings on land or sea (Rayward, 1990, p. 

153). 

Otlet depicted that universe as a globe structured by three orthogonal axes; the axis of 'things', the ax

is of time and the axis of space. If something was known by the scientific community, this fact was ap

pointed its place on the globe of universal knowledge. 

Conclusion 

In several accounts, Paul Otlet has been portrayed as the forgotten forefather of the \'V'orld \Vide \'V'eb 

(Rayward, 1994; van den Heuvel 2008; \'V'right, 2008). Several information historians see in his card system 

and UDC system a precursor of current hypertext systems. Furthermore, they trace the current interest in 

the 'semantic web' back to his semantic structures (van den Heuvel, 2008). Although several of the current 

characteristics of the \'V'eb may indeed be traced back in history, such comparisons easily fall in the trap of 

making teleological bridges. The merit of drawing such historical lines is the establishment of a delineation 

of the history of information science. However, the writing of the history of information science should 

be more concerned with identifying transitions than with polishing up continuities. 

This article has compared the importance of the network metaphor in Otlet's theory with two other 

metaphors: the tree of knowledge and the universe of knowledge. Otlet used the notion of 'network' only 

to describe the necessary infrastructure of a communication network between documentation centres and 

libraries. The word network was used in the sense of transport network, and the comparison was often 

made with railway networks. As to what concerns the semantic world of knowledge - or what Otlet called 

the 'universe of knowledge - the traditional 'tree of knowledge' rather than the network served as the 

structural model. 

The fact that Otlet believed in the model of the tree rather than the network for the future organisa

tion of knowledge, marks an important point in the history of knowledge organisation. The difference 

between the tree and the network lies in the definition of unity .. Adherents of the network believe only in 

unity through disunity (Stump, Galison & Biagioli, 1996). Their predecessors and adherents of the tree 

model believe in the unity of the sciences and the possibility of controlling that unity through the scientific 

community and its institutions. Otlet reacted against the crisis of a disappearing unity by restoring that 

unity and he believed that this unity of knowledge could be reassembled in one institutional centre: the 

'world brain'. However, institutional power was itself powerless against the splintering of the scientific 

'world brain' into a disparate network of individual brains and the resulting branching off of the tree of 

knowledge. 

Notes 

1. 'la clef d'or cache dans l'arbre de la connaissance et ouvrant la porte au vaste tresor de la pensee hu

maine.' (Duyvis, 1945, pp. 17-18). 

2. On March 24, 1895 Otlet wrote a letter to Dewey to request permission to rework the system for the 

purpose of an international bibliography. Dewey had no objections. Otlet's letters of March 24, 1895 and 

June 8, 1895 and Dewey's reply of June 29, 1895 are reprinted in Vann, 1978, pp. 189-19.?. 
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