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ABSTRACT: This paper discusses the challenges faced by investigations into the classification of the Web and outlines inquiries that are needed to use principles for bibliographic classification to construct classifications of the Web. This paper suggests
that the classification of the Web meets challenges that call for inquiries into the theoretical foundation of bibliographic classification theory.

Introduction
Increasingly more information is becoming available
on the World Wide Web. However, searching for information on the Web can be wearisome and frustration can arise from finding too much information,
too little information, or not being sure that the
right information is found. This frustration arises
partly from the type and quality of the current search
services available on the Web, which is dominated by
search engines based on free keyword searching.
Some of the frustration might, however, be eased by
using classificatory structures to search for information.
A user searching for documents that contain useful information on the Web can utilize two different
strategies to identify those documents:
1) The user can utilize a search engine to search for
specific words that the documents contain or
have been assigned (e.g. free keywords), or

2) The user can employ a classified directory where
the documents are organized systematically to facilitate navigation.
The initial indexing of documents determines the
type of search strategy available to the user; however,
any retrieval system can be set up to facilitate either
one or both search strategies.
Each of the two types of strategies has its
strengths and weaknesses. Keywords are very effective when searching for information about specific
people, places, or things that have unique names.
When searching for information about concepts that
can be expressed in multiple ways it is more effective
to use classified Web directories. A directory controls for synonyms and homonyms and provides
context for the index terms by placing them in a hierarchical structure. It has often been suggested in
the indexing literature that the two ways of indexing
documents complement each other and should be
used in combination (cf. e.g. Svenonius 1986; Fidel
1991; Rowley 1994).
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The role and value of a classified approach to the
retrieval of Web documents has not been crystallized
yet. Since most Web search services stress the free
keyword search strategy it would seem as if the major Web directories1 are still struggling to find their
role and being recognized as valuable by the users
and the Web search services. The bibliographic classification research community can offer insights into
how Web directories could be constructed more successfully and gain the status and role that bibliographic classifications have in the LIS community. I
will, however, argue that the principles and techniques developed by the bibliographic classification
community over the past century face major challenges in being applied in the Web environment. The
challenges arise because the principles for constructing bibliographic classification systems are closely
connected to the paper environment and to the scientific community and its discourse. In this paper I
will discuss and outline fundamental challenges that
will be encountered when attempting to classify the
Web and basic inquiries that need to be pursued in
order to contribute to and advance the classification
of the Web.
Classificatory Principles
The development of principles for the construction
of systems for the organization of information has a
long history within bibliographic classification research and there are today a number of theoretical
and practical principles and techniques for the construction of classification systems and retrieval
thesauri.
The principles for organizing library material have
been discussed in the literature at least since the
middle of the nineteenth century (cf. Panizzi
1985/1848) and some of the basic principles that are
still valid today were formulated in the late nineteenth century (e.g. Cutter 1876). The foundation
for classification theory was laid in the first part of
the twentieth century with the work of Sayers
(1915), Bliss (1929), and Richardson (1935), among
others. In the middle of the twentieth century a new
bibliographic classification theory and new principles
were introduced by Ranganathan (1962; 1967) that
further added new principles to the organization of
information. The British Classification Research
Group further developed Ranganathan’s ideas (cf.
e.g. Vickery 1960; Classification Research Group
1957) and added to them. The principles for the construction of bibliographic classification schemes laid
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down by these authors are often used and referred to
as the foundation for bibliographic classification
theory.
A related organizational and retrieval technique
was also introduced in the middle of the twentieth
century: the thesaurus. The thesaurus offers the advantage of searching by words instead of notations
and is a widely used technique to organize specialized collections and bibliographic databases on particular topics. A number of textbooks on the construction of thesauri (cf. e.g. Soergel 1974; Lancaster
1986; Aitchison, Gilchrist, and Bawden 2000) and
standards for the construction of thesauri (International Organization for Standardization 1986; National Information Standards Organization 1994) describe these principles and techniques. The theoretical and practical development of the principles and
techniques behind thesaurus construction took place
mainly in the 1950s and 1960s and the principles and
techniques have changed very little since. In fact, the
first editions of three aforementioned textbooks all
appeared in the 1970s.
Although the principles and techniques for the
creation of classificatory structures for the organization of bibliographic material have been explored in
great detail, the basis for these principles and techniques is extant classifications. It is generally assumed that the classificatory structure should reflect
some order that already exists; the reality and existence of these orders are often assumed to be a priori
(cf. Mai 1999). The goal of bibliographic classification systems is to express somehow the already existing orders. These orders can be expressed through an
ideology that the classification system serves, a particular social purpose that the classification system
serves, and the order of the sciences or disciplines
(cf. e.g., Langridge 1976; Miksa 1998).
Organization of the Web
Most bibliographic knowledge organization research
concerned with improving access to Web documents
has focused on enhancing the representation of individual documents and that mainly from a descriptive
point of view, i.e., capturing the title, author, publisher, type, language, etc. of the document. The
problems of representing the subject matter of Web
documents have not been given the same amount of
attention: Weinberg (1999) calls it “the stepchild of
the metadata literature.”
Most experimentation with bibliographic knowledge organization on the Web has been with classifi-
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cation schemes2 used in libraries. Saeed and Chaudry
(2001) found that there are many possibilities for using the Dewey Decimal Classification system to organize the Web but concluded that more research in
the area was needed. Schwartz (2001) has similarly
found that there are many advantages to using
known library classification schemes to organize the
Web, for instance, the “institutionalization (an ongoing agency is responsible for maintenance and updating), familiarity to users and staff, and availability in
machine-readable form” (Schwartz 2001, p. 76).
Dodd (1996) and Vizine-Goetz (1996) have compared Yahoo!’s directory to traditional library classification schemes. Both found that the structures
could be mapped to a certain degree but the terminology and arrangement differed.
Most Web directories, however, have not adopted
a library classification scheme as their organizational
structure, but have instead created their own structures: there is an immense interest in creating directories on the Web. Sherman (2000) reports that all
major Web search services now offer directories and
Lin and Chan (1999) noted that, “in the short history of Web searching, there is an increasing use of
classification structures to impose order on the vast
store of information. Increasingly, popular search
services and directory services are employing hierarchical structures to organize Web resources” (Lin &
Chan 1999, p. 155-156).
Despite the wide use of Web directories, their
construction has not been guided by a set of principles such as those found in the bibliographic knowledge organization community. Williamson noted
that, “It is essential that the principles of classification and classificatory structure be further explored
and applied in conjunction with the Internet if it is
to survive as an effective source of information”
(Williamson 1997, p. 26). Williamson followed up on
this paper in 2000 by taking a closer look at whether
the guidelines for the construction of thesauri were
adequate for the needs in the digital environment.
Her answer was: “It doesn’t appear so. Unequivocally, the answer is ‘no’” (Williamson 2000, p. 272).
Williamson further argues that more work is needed
on how the guidelines for the construction of
thesauri can be adapted to the digital environment.
She finds that, “fundamentally to the work of revision, is the consideration of all relevant theoretical,
intellectual, and technological issues. […] In particular, it is essential to address the problems of ambiguity, the effects of interdisciplinary, and the need for
poly-hierarchical relationships” (Williamson 2000, p.
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272). Hert, Jacob, and Dawson (2000) reached a
similar conclusion when they investigated whether
the traditional indexing theories and practices can be
transferred to the digital environment. They found
that the attempts to revise the guidelines “in light of
the challenging information environment have not
been successful” (Hert, Jacob, & Dawson 2000, p.
972).
It is clear that the community of bibliographic
knowledge organization theory and practice has not
been able to make its knowledge available to the Web
directory community. It is also clear, however, that
the principles developed in the bibliographic knowledge organization community need to be adapted in
order to be useful in the digital environment.
Discussion
Much of the current practice in constructing search
engines for the Web is based on research and development that have taken place in the information retrieval field over the past 50 years. However, there
has not been the same interaction between the practices of constructing Web directories and the experience gained by the bibliographic classification community. The development of Web directories has
taken place independently of knowledge organization research and practice possibly because the principles used in bibliographic classification research
and practice face some challenges in being applied to
the construction of Web directories.
There are two main challenges in applying bibliographic classification principles to the classification
of the Web: 1) the principles are tied to the paperbased environment and 2) the principles assume that
the material to be classified is scientific in nature.
The first challenge is that the bibliographic classification principles have been developed in the paperbased era and are to a large degree still tied to the paper-based environment (Clarke 2001). This is evident from at least three differences:
1) The principles for the construction of bibliographic thesauri and classification systems prescribe that the user first looks up the sought concept in a list of controlled terms and then goes to
the documents. On the Web a user typically
browses through a directory and accesses the
documents directly by clicking the appropriate
link.
2) The principles for the construction of bibliographic thesauri and classification systems often
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advise that a notation is created to connect the
different parts of the thesaurus or classification
system. A notation is superfluous on the Web
since the access mechanism and the documents
are part of the same system.
3) The display issues in a paper environment are
very different from those in the digital environment. The paper environment is constrained by
the relative size of the book(s) in which the classification scheme is printed and by the fact that
the user will have to leaf through a number of
pages to see a particular topic area; however, the
advantage is that the user has a sense of the relative size of the topic and the classification
scheme. In the digital environment the user can
navigate and jump between different topic areas
relatively easy; however, the digital environment
can give the sense of being lost and does not easily reveal the relative size of the topic and classification.
The challenge is to develop principles for the classification of documents in digital environments. These
principles need to take into account the possibilities
and limitations imposed by the digital medium.
The second challenge is that bibliographic classification theory and research has been primarily concerned with the organization of scientific or scholarly material. One of the guiding principles has been
that any bibliographic thesaurus or classification system should reflect the order of the sciences as closely
as possible because that will generate the most useful
system. The relationship to the order of the sciences
therefore has played a major role in bibliographic
classification theory throughout the past century (cf.
e.g. Miksa 1998). Web documents often represent
ideas and information that are not part of the established order of the sciences. The sciences, therefore,
cannot be used as a framework for the construction
of Web directories. The material accessible via the
Web deals with all kinds of topics and represents a
greater portion of the universe of knowledge than
simply the sciences.
The challenge is to develop principles for the construction of classification systems in environments
that lack a clear already existing structure.
Bibliographic classification research has roots that
go at least a century back and the classificatory principles have evolved over that time. However, for the
principles to adapt to digital and non-scientific environments there need to be inquiries into the very
foundation of classification theory and research. Bib-
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liographic classification theory and practice has
much to offer to the classification of the Web and it
is also clear that there are some major challenges that
need to be addressed for the principles to be applied
in the Web environment.
Conclusion
For bibliographic classification research to contribute to the classification of the Web there need to be
inquiries into the principles for classification in light
of constraints and possibilities imposed by the Web.
I have presented two major challenges that need to
be addressed: the move from paper based environment to the digital environment and to construct
classifications without an already existing structure.
Both of these challenges imply inquiries that are
much broader in scope and much more fundamental
than simply classifying the Web. They illustrate a
need to address the theoretical foundation of classification research and move the focus towards classifications based on needs and uses of the information
rather than focusing simply on topicality (cf. Mai,
2004). This move, however, needs to develop and
take shape as classification research moves forwards
and expands into areas beyond traditional libraries.
Notes
1 Yahoo! (www.yahoo.com), The Open Directory
Project (www.dmoz.org), and Zeal (www.zeal.
org).
2 Cf. e.g. CyberStacks at www.public.iastate.edu/
~cyberstacks/homepage.html; CyberDewey, at
www.anthus.com/CyberDewey/CyberDewey.html;
and CORC at www.oclc.org/ news/oclc/corc/
index.html.
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