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Abstract: Section 1 of this article discusses the concept of bibliographical control and makes a distinction between

this term, “bibliographical description,” and related terms, which are often confused in the literature. It further discusses the function of bib-
liographical control and criticizes Patrick Wilson’s distinction between “exploitative control” and “descriptive control.” Section 2 presents pro-
jects for establishing bibliographic control from the Library of Alexandria to the Internet and Google, and it is found that these projects have
often been dominated by a positivist dream to make all information in the world available to everybody. Section 3 discusses the theoretical
problems of providing comprehensive coverage and retrieving documents represented in databases and argues that 100% coverage and retriev-
ability is an unobtainable ideal. It is shown that bibliographical control has been taken very seriously in the field of medicine, where knowledge
of the most important findings is of utmost importance. In principle, it is equally important in all other domains. The conclusion states that
the alternative to a positivist dream of complete bibliographic control is a pragmatic philosophy aiming at optimizing bibliographic control
supporting specific activities, perspectives, and interests.
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1.0 Introduction comes close to a definition provided by Pearson (2010,
523):

The present article intends to clarify the concept of biblio-

graphical control, illuminate its main functions, briefly de-
scribe its history in practice, and survey the criticism, de-
bate, and different theoretical views associated with this
practice. An underlying perspective throughout the article
is to illuminate two conflicting philosophical approaches:
“positivism” and “pragmatism,” and their implicit influ-
ence on theory as well as practice.

1.1 The concept and idea of bibliographical control

Bibliographical control means making useful docu-
ments/information resources findable for those who might
need them, but have no, or insufficient, knowledge about
their identity. The present article is based on a view that

Bibliographical control. The concept of having a com-
prehensive and searchable listing of the entire pub-
lished output in a particular field [or in a particular
country or by a particular author or other formal de-
marcations].

The term is today often used as a synonym for infor-
mation organization (or bibliographical organization
or knowledge organization, KO) and for the process
of describing information resources (documents) and
providing name, title, and subject access to the de-
scriptions (Chan and Salaba 2016, 13-14; Joudrey,
Taylor and Wisser 2018, 7; Library of Congress 2008;
[ Maxwell 2017; @ Miksa 2013; Wikipedia 2023.51)
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This is, however, an unfortunate way of definition
the term as it focuses more on document description
(or cataloging or organization) and less on the aim of
providing control over available documents. As Wil-
son (1968, 3) wrote:

[W]hat we see as problems of control, others have seen
as problems of organization [...] But not all the prob-
lems of bibliographical organization are equally im-
portant in a discussion of bibliographical control, and
many discussions in the enormous literature of bibli-
ographical organization will go unnoticed here.

Therefore, this article focuses on the aim of providing con-
trol over documents, which has much to do with the cover-
age of bibliographic databases. It will not go deeply into the
issues of cataloging rules, document description standards,
metadata, and the like, although this use of the term biblio-
graphic control deviates somewhat from how the term is
mostly used today. The two issues are related, and as we shall
see later, a database like Google Scholar may have better cov-
erage than MEDLINE, but may still be less useful, because
documents are less well described and represented in Google
Scholar.

What is bibliographic control, and what is the purpose
of obtaining it? Wilson (1968, 4) also illuminated this, writ-

ing:

Bibliographical control is a form of power, and if
knowledge itself is a form of power, as the familiar slo-
gan claims,* bibliographical control is in a certain
sense power over power, power to obtain the knowl-
edge recorded in written form.

‘When academic students, professionals or researchers write
papers, they are expected to build their papers on infor-
mation in other papers, and to provide references to them.
To do so, they need to know about the relevant sources, and
ideally, they need to identify what Wilson (1968, 22) called
“the best textual means to one’s end,” (i.e., the most im-
portant sources). In academia, this is almost a matter of
course, but also for non-academic tasks available knowledge
should be utilized, and thus also often depend on biblio-
graphic control. The need is, however, most directly and ex-
plicit related to academic writing tasks.

Because relevant documents need not be textual, we re-
phrase Wilson’s goal to “the best documents or the best in-
formation resources to one’s end.” As discussed further in
this article, no library or information system can guarantee
such an ideal performance, but they can serve users ap-
proaching this goal, and this is what bibliographical control
is about: to help users approach the goal of finding the doc-
uments most relevant for solving their task.

Bibliographical control is often understood as control
over what has been published, a control that makes it possi-
ble, in principle to overview what has been published. It
may also be about unpublished documents, for example,
unpublished theses and other so-called “gray literature.” A
new tendency is to include “data” (i.e., data documents) P! .
Higgins and Green (2009 and later editions) explicitly rec-
ommend including “gray literature” and unpublished clini-
cal trials in searches for systematic reviews. In information
science the term “document” includes museum objects and
archival records, but these kinds of documents are in prac-
tice seldom (if ever) included in the literature about biblio-
graphic control, although theoretically they might be. Bib-
liographic control is to make it possible to identify the doc-
uments of relevance for a given query. KO, cataloging, and
document descriptions are tools for providing bibliograph-
ical control, but not in themselves bibliographical control.
For some domains, it is of utmost importance to ensure bib-
liographical control, and especially in medicine, this is taken
very seriously, with much research about the coverage and
quality of different databases, as we shall see later in this ar-
ticle. But such control should, in principle, be equally rele-
vant for all domains.

If one library in the world—whether a physical or a digi-
tal library—could have a copy of all documents ever pro-
duced, that library's catalog could be said to provide a kind
of universal bibliographical control. 1! The Library of Alex-
andria, for example, seems to have had this ambition. There
are alternative ways in which universal bibliographical con-
trol has been approached. They include attempts to make
comprehensive universal bibliographies, such as Bibliotheca
Universalis, the Universal Bibliographical Repertory, Union
catalogs with WorldCat, and the World Wide Web with
Google. A bibliography/ bibliographical database makes it
possible to identify relevant documents but often leaves the
task of locating those documents to libraries, digital ar-
chives, or publishers to library catalogs or related tools.

An alternative to one comprehensive bibliography repre-
sents IFLA’s and UNESCO’s program on universal biblio-
graphical control to establish a system of national bibliog-
raphies that together could provide universal control. In
practice, however, the most useful system has been the ab-
stract journal and subject bibliographical databases, alt-
hough this system is dependent on and varies in coverage
and quality from discipline to discipline.

1.1 Two kinds of bibliographical control
Wilson (1968) made a distinction between two kinds of bib-

liographical control (1) “exploitative control” (2) “descrip-
tive control”:
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(1) If one is reading for a purpose (and is a rational
person) then one would like the best textual
means to one’s end. Therefore “the more im-
portant sort of bibliographical control is this: to
have the power to produce the best textual means
to one’s ends.” (Wilson 1968, 22)

(2) The second sort of power and bibliographic con-
trol is to be able to provide a list of documents (or
bibliographic records) fitting a certain descrip-
tion, that is evaluatively neutral. Wilson’s exam-
ples are: all writings authored by Hobbes, all
writings discussing the doctrine of eternal recur-
rence, all writings containing the word ‘fatuity”.

Wilson (1968, 69) considers that “The Bibliographic Ency-
clopedia” resembles (1), while “The Catalog” resembles (2).
He considers the exhaustive national or subject bibliog-
raphy as the typical instrument of descriptive control,
whereas the typical means of exploitative control would be
“the ‘special’ library serving a group of scholars accustomed
to talking to each other, and staffed by persons approaching
the type of bibliographical consultants rather than the bib-
liographical aid” (Wilson 1968, 150).

It might be argued, however, that even the second sort of
bibliographic control is not evaluative neutral (at least not
always). It is, for example, not always clear who authored a
given document. The present author is not familiar with
this issue in relation to the works attributed to Hobbes, but
if we change the example to writings by Plato, the question
“who wrote Plato’s works” has a long history and even gave
birth to a hermeneutic tradition.” In the contemporary en-
vironment, we have problems with ghostwriters, pseudo-
nyms, and many guidelines for assigning authorship to doc-
uments ethically B Therefore, even attributing author
names to documents may sometime involve disagreements
among experts and be interpretations and evaluations, and
thus not be “evaluative neutral.” However, the issue sticks
even deeper because it has been questioned that any form of
description can be neutral. Bateson (1977, 147), for exam-
ple, wrote:

You can never get away from theories of the nature of
description whenever, wherever you have descrip-
tions. All descriptions are based on theories of how to
make descriptions. You cannot claim to have no epis-
temology. Those who so claim have nothing but a bad
epistemology. And every description is based upon,
and contains implicitly, a theory of how to describe.
The Cartesian coordinates contain a theory of how to
describe, and for many purposes, I believe, it is an in-
appropriate and dangerous theory.

Wilson (1968, 32) acknowledges that “description” and
“evaluating” are not absolute opposites:

Insofar as we can distinguish between evaluating and
(‘neutrally’) describing, some element of each enters
into every remark we ever make about anything, that
there are no pure cases of evaluation and none of de-
scription, but at best a continuum extending indefi-
nitely in both directions, the end points being un-
reachable.

Still, however, it seems that Wilson’s distinction between
the two kinds of bibliographical descriptions is problematic
because “descriptions” in science and scholarship are influ-
enced by theoretical assumptions and are developed to make
identifications and selections possible, and the bibliograph-
ical descriptions as an ideal should reflect scientific concepts
to make the literature retrievable. Consider an example:

In evidence-based medicine (EBM), the goal is to identify
the part of the literature that best provides “evidence” for
whether a given treatment is better than another (or better
than no treatment). This corresponds to Wilson’s first kind
of bibliographic power: To identify the best textual means
to an end — the end here being choosing the optimal med-
ical treatments. The tradition known as EBM has developed
criteria to distinguish between degrees of “evidence” in the
medical literature. For example, evidence from a random-
ized controlled trial (RCT) is assigned greater weight than
evidence from case studies, which again are given greater
weight than the clinical experience of respected authorities.
Therefore, norms of medical writings demand that the kind
of evidence claimed in a medical study is described in the
published record of the study (e.g., a journal article). At the
bibliographical level, the kind of evidence is described by the
assignment of subject headings to the journal article by the
National Library of Medicine staff in the MEDLINE data-
base. The description of the study as it appears in MED-
LINE, therefore, reflects Wilson’s second kind of biblio-
graphical control. Because these descriptions are not, and
cannot be, neutral (Hjerland 2011), Wilson’s distinction
between two kinds of bibliographical control collapses.

The collapse of Wilson’s distinction can also be observed
in “best match techniques,” the ranking of research results
used in modern search engines. Here the documents which
are predicted of highest relevance to the user are ranked
highest and presented first. However, This ranking is based
on what must be characterized as descriptive elements in-
stead of appraisals of the documents.

Alternatively, a more common distinction between two
kinds of bibliographical control is suggested here (previ-
ously suggested in Hjerland 1997, 20):
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(1) Subject attribution ! (subject cataloging, tradi-
tionally understood as classification and index-
ing) is the kind of bibliographical control that
support users’ identification of unknown docu-
ments of potential interest to their queries. (e.g.,
find documents about the doctrine of eternal re-
currence or find studies about the relevance of
psychotherapy for the treatment of ADHD).
Subject assignment requires adequate subject
knowledge.

(2) So-called descriptive cataloging ' is the kind of
bibliographical control that enables users to iden-
tify known items of which some characteristics,
such as author, title, or publisher, are known. ")

Such characteristics can be searched in databases
and help users find a record that allows them to
get a copy of the document (e.g., from a library
or a publisher). Descriptive cataloging is less de-
pendent on subject knowledge and more de-
pendent of knowledge associated with descrip-
tive bibliography and traditions of document de-
scription.

2.0 Important historical examples of bibliographical
control

This section presents a range of projects from the Library of
Alexandria to the Internet, which has, in different ways,
provided comprehensive bibliographical control of books
and other kinds of documents. The examples have been
chosen from what this author considers the most promi-
nent and theoretically important ones in the history of bib-
liographical control. Each project has fulfilled important
goals, and most of them also seem to reveal a dream of an
unobtainable goal: to provide complete control of “infor-
mation.” This presentation of former projects, the assump-
tions on which they were based, and the criticism and de-
bate related to them, may hopefully provide a basis for con-
sidering future projects. They are described very briefly, and
with only a few references, many of these projects deserve an
independent article in this Encyclopedia.

2.1 Library of Alexandria (c 285- BC)

Erskine (1995, 39) ") wrote about the aims and acquisitions

of this library:

It is clear from our evidence, scrappy as it is, that the
Ptolemies made a determined effort to obtain as many
books as possible for their library. Buying up books in
the book markets of Athens and Rhodes was one way
of increasing the collection [7], but the Ptolemies also
turned to more extreme methods. According to Ga-

len, all books found on board ships that docked in Al-
exandria were seized, taken away, and copied. Then
the copies, not the originals, were returned to the
owners. The books acquired in this way were marked
'from the ships.” The Athenians, perhaps, should have
known better than to lend one of the Ptolemies their
precious official edition of the tragedies of Sophocles,
Aeschylus, and Euripides, even if he did give them 15
talents as a security. The king kept the originals and
returned the copies with the small consolation that
they were produced on the very best papyrus availa-
ble.[8] Whatever the truth of these stories, the view
prevailed that the Library's appetite for books was vo-
racious. Some even suggested that the Ptolemies
wished to acquire copies of all books ever written,
though translated into Greek first [9].

To have all written books within the library is an important
step towards bibliographical control, but the next step: to
make them retrievable, is also important. We do not have
much knowledge about the degree to which retrievability
was obtained . It is obvious, however, that this library de-
serves a prominent place in the history of bibliographic con-
trol 131,

2.2 Gessner’s Bibliotheca Universalis (1545)

In 1548, the Swiss naturalist and bibliographer Conrad
Gessner published Bibliotheca Universalis, the first bibliog-
raphy of all known books in Hebrew, Greek and Latin after
the invention of printing, in alphabetical order. Followed in
1548 by Pandectae, which was a systematic arrangement of
the same bibliographical references. Although incomplete,
(14 these works made Gessner a pioneer in the field of bibli-
ography (sometimes called “the father of bibliography”),
and Bibliotheca Universalis one of the main examples in the
history of bibliographical control and an inspiration for
many later attempts to produce comprehensive bibliog-
raphies L.

2.3 The abstract journal and subject bibliographical
databases (1790-)

In scholarly LIS literature about bibliographical control,
bibliographical databases are seldom considered. This is
here considered a shortcoming as they represent the most
important element. The abstract journal understood as a
journal providing abstracts of articles in other journals, be-
came influential in the 19" century (Manzer 1977; Fyfe
2021), and abstract journals soon became a dominant ele-
ment in scientific communication to establish bibliograph-
ical control over scientific literature in their respective disci-
plines. In the beginning, they were published as printed
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journals, in a period also as microfilm publications, but
from the 1960s also published as electronic databases (paper
editions typically ceased to be published about 2000).

The electronic databases made a huge difference in schol-
arly communication and gave rise to the field of infor-
mation retrieval. The many innovations are described by
Bourne and Hahn (2003). Another dimension of this revo-
lution was the emergence of citation indexes ['¢l.

The development of the citation indexes provides an im-
portant new, if not revolutionary, perspective on biblio-
graphic control: the idea that documents are linked in net-
works by their citations and that the authors of these docu-
ments—prominent subject specialists—provide a kind of
self-organizing system that provides a kind of bibliographic
control (as all scientific papers are supposed to be based on
the most important knowledge/documents, this must be re-
flected in their bibliographical references). In this perspec-
tive, we have two competing systems of bibliographical con-
trol: One made by bibliographic databases, and one made
by the primary literature itself. These two systems supple-
ment each other (with surprisingly little overlap), and their
relative effectiveness is an important topic for research ['7-

The system of separate subject bibliographies as an ap-
proach to bibliographic control may, in contrast to some al-
ternatives, be considered what Taube (1951, 67) described
as “separate, overlapping, duplicating bibliographical ser-
vices—a chaos of conﬂicting organizations and purposes
from which current national bibliography and current com-
plete universal bibliography [...] were to rescue us?” But af-
ter a careful analysis of the issues involved, he found that sys-
tems for special disciplines, after all, is the best alternative
because (71): “the categories of any discipline will reflect the
basic interests and the purposes of those concerned with
that discipline.” It should be added that Taube’s analysis ex-
plicitly was based on a “functional approach.”

The revolution that started with scientific bibliographic
databases continues today with Internet technologies, but
databases focusing on scholarly communication should still
be considered an extremely important element of biblio-
graphic control over the information ecosystem (and not
just something that is made obsolete by the WWW).

2.4 Universal Bibliographical Repertory (Répertoire
Bibliographique Universel, RBU) (1895-)

The Universal Bibliographical Repertory (Répertoire bibli-
ographigue universel, RBU) or “the universal bibliography”
was described by Paul Otlet (1897) as “an inventory of all
that has been written at all times, in all languages, and on all
subjects” (Wright 2014, 76). It is the best known among
other attempts to provide bibliographical control about the
fin de siécle. A rival to RBU was the London based Interna-
tional Catalog of Scientific Literature™.

RBU was produced by the International Institute of Bib-
liography (Institut International de Bibliographie, IIB). By
1934 nearly 16 million cataloging cards had been collected
and classified in the RBU. In the beginning, it was classified
according to the Dewey Decimal Classification (DDC), but
the very large extent of the bibliography made it necessary to
develop a new system: the Unzversal Decimal Classification
(UDC).

The Repertory received requests from all over the world
and answers sent by mail in the form of copied cards rele-
vant to the query. Otlet was very interested in applying new
technologies. Unfortunately, the project lost its financial
basis and much of the repertory was lost. It is a question,
however, if the project could and should have continued or
if a system of subject bibliographies (see Section 2.3) or of
national bibliographies (see Section 2.6) would be better
strategies. Wright (2014, 72) referred to some contemporary
objections and criticism of it:

Some objected to the project on its most basic prem-
ise, arguing that true universality across disciplines
was an unachievable dream; better to have subject-
specific schemes tailored to the nuances of each disci-
pline rather than one shallow classification that tried
to cover every subject under the sun.

RBU has been called a paper forerunner for Google and is
today a part of the Mundanenm Museum supported by
Google. ") Csiszar (2013, 443; italics in original) wrote,
however:

(I]t is not obvious that the best way to deal with the
literature problem should have been grandiose subject
classification projects. Other more traditional—some
might say more sensible—options existed: better spe-
cialized disciplinary bibliographies, expanded alpha-
betical subject indexes, or even relying more on the ac-
cumulated knowledge of recognized experts. (Indeed,
given the ultimate failure of many of these projects, it
might plausibly be argued that in hindsight universal

and detailed classification was a misguided approach.)

See further in Otlet (1990), Heuvel (2009) and Wright
(2014).

2.5 Union catalogs (1930s-)

Union catalogs are catalogs which list the holdings in more
than one library or collection. They may be book catalogs,
journal catalogs, incunabula catalogs etc., they may be na-
tional or international, universal, or subject-specific, etc.
Although the earliest union catalogs go back to the 12* and
13™ centuries, they have reached a much larger size in the
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20" century, in both print and electronic forms. We shall
mention one example of printed union catalogs: the Na-
tional Union Catalog, Pre-1956 Imprints, which is a 754-
volume set containing books cataloged by the Library of
Congress and other American and Canadian libraries in al-
phabetical order. This printed mammoth represents the ap-
ogee of printed catalogs and bibliographies which lost their

relevance in the online era. 2!

2.5.2 WorldCat (1971)

WorldCat is a union catalog database provided by OCLC
(formerly known as Online Computer Library Center),
which is an American nonprofit cooperative organization.
It is the largest database of its kind, and was established in
1971, but only got its present domain name in 1998. White
and Zuccala (2018, 1502) wrote:

WorldCat lists the holdings of more than 16,000
members; public, academic, and research libraries are
major types. These libraries are mainly in North
America, but they extend around the globe. Books in
English dominate their collections, but many also
have sizable holdings in other languages.

Compared to the subject bibliographical databases (see Sec-
tion 2.3), union catalogs, including WorldCat, do not pro-
vide the same degree of bibliographic control, especially on
article indexing. They serve, however, other functions, in
particular (1) known-item verification of monographs and
(2) locating of monographs in libraries 1.

2.6 IFLA’s and UNESCO’s program on universal
bibliographic control (1970s-)

The International Federation of Library Associations and
Institutions (IFLA) and the United Nations Educational,
Scientific and Cultural Organization (UNESCO) had in
the 1970s a program on “universal bibliographic control”
which was based on the idea that each nation should pro-
duce a national bibliography and that international cooper-
ation among national bibliographies should ensure “univer-
sal” bibliographic control. IFLA Professional Statement on
Universal Bibliographic Control (2012) wrote:

A National bibliographic agency (NBA) has the re-
sponsibility for providing the authoritative biblio-
graphic data for publications of its own country and for
making that data available to other NBAs, libraries, and
other communities (for instance archives and muse-
ums) through appropriate and timely services with the
goal of increasing open access to the bibliographic data.

National bibliographies themselves are much older than
IFLA’s program (although the present meaning of “national
bibliography” only goes back to the 1950s).12 For example,
Dansk bogfortegnelse (Danish national bibliography: Books)
has been published since 1851. Their preparation is often
made by (and dependent on) national libraries and the con-
cept of legal deposit of publications. The first law on legal
deposit is from France in 1537, under which a copy of any
published book had to be delivered to the king's library, for
conservation purposes, and sometimes to facilitate censor-
ship. Similar laws were passed in many other European
countries. By contrast, in the U.S.A., the delivery of copies
of printed books to the Library of Congress serves copyright
purposes. This makes a difference in what books come un-
der bibliographic control and exemplify how different inter-
ests influence the contents of national bibliographies.

It is a common misunderstanding, perhaps a kind of
hype, that national bibliographies represent a prerequisite
for all other bibliographies, and thereby have a foundational
role in bibliographic control. This view was expressed by
Downs (1954, 500):

Viewing the question of bibliographical control in the
perspective of history, there seems little doubt that ef-
fective national bibliographic organization must pre-
cede international or universal coverage. Starry-eyed
bibliographers, who for generations have advocated a
worldwide approach to bibliography, present an al-
most unbroken record of futility, frustration, and fail-
ure, except, perhaps, when they limit themselves to
special aspects. If universal bibliography is ever to be
achieved, it must be grounded upon the work of indi-

vidual countries.?’!

However, scientific bibliographical databases such as MED-
LINE, Web of Science, Scopus, PsycINFO etc. do not have
their input from national bibliographies, and Taube (1951)
argued that to base subject bibliographies on the represen-
tations of universal bibliographies and catalogs is also theo-
retically a bad idea because different contexts need different
subject headings. Taube (66-67) exemplified his argument
that the Library of Congress Subject Headings were too gen-
eral to be used by the Department of Agriculture or by the
Army Medical Library. And the other way round: the sub-
ject headings of a special library are too specific to be used
by the Library of Congress. He wrote (67):

But when the Library of Congress rejects a heading
supplied by a special library, it prints the rejected
heading along with its own heading because the Lz-
brary of Congress officially recognizes that the pur-
pose of a special library may require a degree of speci-
ficity in indexing not necessary or desirable for its
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own general purposes. In short, the distinction we dis-
cerned between general and special classification sys-
tems also exists between general and special collec-
tions of subject headings. And we conclude that there
cannot be one subject key to bibliographic organiza-
tion which would serve the librarian, the general
reader, and all specialists.

IFLA’s program focused mostly on cataloging standards
(and this may be the reason for the widespread confusion of
bibliographical control with KO and document description
mentioned in Section 1). Critical attitudes have been ex-
pressed in relation to library cataloging, and by implication
to this way of providing bibliographical control. Line (2005,
110-111) is one example of this criticism. He wrote:

AACR2 [Anglo American Cataloging Rules 2nd ed.]
is one of the most remarkable examples of trying to
solve a problem by committee, with predictable re-
sults. The committee did not even tackle the right
problem — what users surely want is not comprehen-
sive or perfectly accurate bibliographic records, but
far better subject access to books, comparable with
that provided for scientific journal articles by the large
international databases. No data on users’ needs,
whether for bibliographic information or subject ac-
cess, were collected; instead, cataloguers discussed
how to change the rules, rather as if hens were to
gather together to discuss the design of eggs. I am
however doing the committee an injustice in accusing
them of not involving consumers in their discussions,
because much of the use made of catalogues is in fact
by cataloguers for the purpose of adding to them.
Cataloguers would lose their status if it were shown
that most cataloguing is a trivial job easily done by
clerical staff or that the length of a catalogue entry was
not a sign of virility.

Dunsire, Hillmann and Phipps (2012) suggested that bibli-
ographic control in general, including the IFLA program'*,
should consider the technologies of semantic web and
linked data to provide better utilization of the metadata
produced by many different groups and organizations. The
discussion of these technologies cannot be done in the pre-
sent article and is more an issue about document represen-
tation than genuine bibliographic control. However, the ar-
ticle’s argument (164) to replace attempts based on “one-
size-fits-all schema, rules and other international/global
standards with what might be termed an all-sizes fit-one ap-
proach [... Which] can support a much richer ecology of
bibliographic communities and their standards,” seems to
be an important idea.

2.7 The World Wide Web (WW W) and Google
(1989-)

WWW was a hypertext information network proposed in
1989 by Tim Berners-Lee and Robert Cailliau at the Euro-
pean Organization for Nuclear Research (CERN). In 1990
it was named “World Wide Web” and launched by CERN
on May 17, 1991. That system quickly revolutionized al-
most everything in the world. Its strength is the broad pos-
sibility of cooperating, that anybody with a computer can
draw from and contribute to the network of information
resources, saving a huge amount of labor. For example,
Wikipedia was launched in 2001, stunned the world, and
made times hard for established encyclopedias such as Ency-
clopaedia Britannica.

Google Search (also known as Google) was originally devel-
oped in 1996 by Larry Page, Sergey Brin, and Scott Hassan.
It is a search engine designed to retrieve documents offered
by web servers (WWW). It can find text, images and other
media and provide access to free documents or to paywalls,
where documents can be retrieved by payment. Of course,
not all the information in the world is on the WWW, and
there is information on the WWW that Google and other
search engines do not reach - the so-called “deep web.” 1#*!
In 2019, Google wrote about itself: “Our mission is to
organize the world’s information and make it universally ac-
cessible and useful.” Google has achieved, among other

things:

(1) To make the search engine with most compre-
hensive coverage of webpages (often including
published full-text documents).

(2) Google Scholar, a database with a citation index
and an impressive coverage of scientific litera-
ture. According to Gehanno, Rollin, and Dar-
moni (2013), it contains more relevant medical
studies than MEDLINE! (of 738 original studies
included in a gold standard database, all were
found in Google Scholar, which is extraordi-
nary). As stated later, even if this should be the
case, MEDLINE may still provide better retrieval
in subject searches.)

(3) Google Books has made many million books
available on the Internet, full-text searchable.
Many as free books, but many only with limited
reading possibilities. In many cases, Google pro-
vides facilities to locate, for example, quotations,
much better than the printed index in the books
themselves.

In one way, Google represents the closest the world has ever
come to universal bibliographic control. On the other hand,
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it could be said that Google does not really represent biblio-
graphic control because links and documents often disap-
pear (and the control thereby disappears). This is a problem
that web archives such as the Internet Archive try to tackle.
Apart from coverage, the issue is retrievability in subject
searches. At this point classical bibliographical databases
seem to perform better compared to Google’s full-text
search possibilities, due to better indexing and metadata.
This problem is probably the most important one in infor-
mation science today.

See further about the history of the web and the web in
general in Gillies and Cailliau (2000), Gardiner and Musto
(2010), and Tomer (2017). About coverage and retrieval ef-
fectiveness of Google see Lewandowski (2008), Gehanno,
Rollin and Darmoni (2013), Bramer, Giustini and Kramer
(2016), Gusenbauer and Haddaway (2020), and Hjerland
(2021).

2. Theoretical problems in obtaining
bibliographical control

It is obvious that the goal of obtaining comprehensive cov-
erage in bibliographical databases meets many practical and
financial problems. The cost of labor (and/or computer re-
sources) to identify and describe documents has always
been an obstacle. The idea of making a bibliography is rela-
tively simple but requires much work to fulfill. However,
such practical issues cannot be addressed in information sci-
ence and knowledge organization, where the focus must be
on the theoretical problems, including how to evaluate the
effectiveness of different solutions. Two main theoretical is-
sues concerns (1) coverage and (2) retrievability from the
contents of a given database.

Concerning coverage, the first issue to consider is that
despite the impression of completeness, any bibliographical
database is always selective. The medical database MED-
LINE, for example, contains more than 29 million refer-
ences to the biomedical literature. Why isn’t that enough?
Experiences from systematic reviews show that more than
this database is needed if a satisfactory identification of rel-
evant findings should be obtained. ! The problem lies in
the selection of journals (or in general: information re-
sources). Any selection must be based on criteria, and any
set of criteria are only indicators, not a waterproof guaran-
tee that all relevant items are included. Bradford (1953, 148)
wrote about the scattering of articles on a given subject:

It is, therefore, necessary to examine the extent to
which articles on a given subject actually occur in pe-
riodicals devoted to quite other subjects: as, for in-
stance, a paper on the mechanism of the heart, con-
tributed to the Proceedings of Physical Society, or one
on genetics, occurring in an agricultural magazine. In-

vestigation shows that this distribution follows a cer-
tain law, which can be deduced both theoretically
from the principle of the unity of science and practi-
cally from examination of the references.

According to this principle every scientific subject is
related, more or less remotely, to every other scientific
subject.

It follows that from time to time, a periodical devoted
to a special subject may contain an article of interest
from the point of view of another subject. In other
words, the articles of interest to a specialist must occur
not only in the periodicals specializing on his subject,
but also, from time to time, in other periodicals,
which grow in number as the relation of their fields
to that of his subject lessens and the number of arti-
cles on his subject in each periodical diminishes.

According to Bradford, this means that no subject database
can ever be expected to have full bibliographical control.
This problem is not relevant for universal databases such as
Google Scholar (and less important in Web of Science, which
is more selective), but still, complete coverage is an unob-
tainable dream. Following this principle, journals may be
classified into “zones,” where zone 1 represents the journals
that have most articles on the subject, zone 2 includes the
journals that have had an average amount of articles, and
zone 3 comprises the long tail of journals that occasionally
or seldom contain articles about that subject. Such classifi-
cations have been used as selection criteria for special librar-
ies and databases, but this implicitly acknowledges the im-
possible of full theoretical coverage. There is, however, a
perspective, that was neglected by Bradford, and has only
been understood recently: Bradford realized that all docu-
ments are related to all others (due to the doctrine of unity
of science). But how should we decide which are most
closely related and important to include in a subject bibli-
ography? The answer to this question is theory-dependent
and may shift with “paradigm-shifts” in a field, and thus on
interpretations rather than simple statistical figures about
word-frequencies or related data. This is again an example
of the difference between “positivist” and “pragmatist” phi-
losophy.

Although Google has an extremely comprehensive index
of the internet, not all pages are updated with the same fre-
quency, and there are still problems like the dark web, alt-
hough, as said in Section 2.7, Gehanno, Rollin, and Dar-
moni (2013) found that Google Scholar has better coverage
than MEDLINE. More studies are needed to determine the
relative coverage of the relevant literature, because other
studies have indicated otherwise, ?” and because the data-
bases seem to be competing and due to constant develop-
ment. It is important to realize that studies of this kind pro-
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vide important information about whether bibliographical
control is satisfactory or not.

Concerning retrieval from the contents covered by a
given database, to have the relevant documents in a database
(or in an internet-index like Google’s) represented in a data-
base is one thing. Another thing is how to select the docu-
ment for a given query from this database/index. This prob-
lem is the subject of the whole field of information retrieval,
and numerous approaches have been suggested and tried,
which will not be presented in this article. Swanson (1986)
expressed a problem, that sadly has been neglected in the lit-
erature of information science. He wrote:

The search process, like a scientific theory, can be crit-
icized and improved, but can never be verified as ca-
pable of retrieving all information relevant to a prob-
lem or theory. This essential incompleteness of search
and retrieval therefore makes possible, and plausible,
the existence of undiscovered public knowledge.

This is also a problem for both MEDLINE and Google (and
Google Scholar). MEDLINE relies on Medical Subject
Headings (MeSH) the effectiveness of which seems to be
taken for granted by the National Library of Medicine but
seems to need further research. About search engines like
Google, it has frequently been pointed out in the research
literature that they are not neutral, objective machines (In-
trona and Nissenbaum 2000; Granka 2010). Therefore,
Lewandowski (2014) found that there is a need for alterna-
tives, for many competing search engines. The problem of
obtaining this is the extremely costly process of establishing
a basic index of the Web on which the competing search en-
gines could operate. About the cost of establishing such an
index, he wrote (57):

This type of project will require a considerable invest-
ment of funds. The total cost cannot be precisely fore-
cast here. Several hundred million euros will likely be
needed, however, when one considers the anecdotal
reports provided by search engine operators. The
losses Bing has reported on its search activities are one
example. This may appear prohibitively expensive un-
til one considers, for instance, that the German gov-
ernment invested roughly 100 million euros in the se-
mantic technology developed as part of the Theseus
program. Nevertheless, it is still clear that any one
country alone cannot support this type of project.
The only feasible option is a pan-European initiative.

Because of these issues, as stated in Section 1, bibliograph-
ical control in an absolute meaning is an unobtainable goal,
even in principle. As pointed out by Wright (2014), all such
ambitions throughout history represent a problematic pos-

itivist view — not the least Google’s aim “to organize the
world’s information and make it universally accessible and
useful 81.” Wright’s theoretical analysis and critiques of ap-
proaches to bibliographical control are valuable, although
one misses an analysis of what the opposite to positivism is,
and how such an alternative would approach the issue of
bibliographical control. The present author believes that
this question is the key to solving the fundamental prob-
lems of information science. In the present article, the ap-
proach represented by scientific bibliographical databases
comes closer to non-positivism (by avoiding universalist
ideas), although also, at this next level, these opposite phi-
losophies are at play in the way they select and represent
documents.

But that does not mean that these efforts (including
Google’s) have not been extremely useful. What it means is
that research needs to be based on a better theoretical and
philosophical basis, and that further progress should be
based on developing information systems optimal for spe-
cific purposes, interests, and disciplines rather than on mis-
taken philosophies. ¥

3. Conclusion

The idea of bibliographic control from the Library of Alex-
andria to the present date is an exciting story that demon-
strates how different ages have used their available technol-
ogies and ideas to achieve the goal associated with this idea.
The idea has often been associated with positivist dreams of
universal, complete, all-purpose, and value-free collections,
bibliographies, and retrieval systems. It is also often associ-
ated with the view that this goal will be provided by ad-
vances in information technology rather than by advances
in understanding the goals to be fulfilled. An important ex-
ception from this common view is Wilson (1968, 5), who
wrote:

There is less of conceptual innovations [in relation to
bibliographical control] in most remedial proposals
than enthusiasts and promoters think, but the im-
pressive technology is undeniable. But technology
tells us neither what is worth aiming at (or away
from), nor what is satisfactory degree of progress to-
ward our elected goals. That we must discover or de-
cide for ourselves; and that is best done with the great-
est possible clarity about alternative goals and the in-
trinsic difficulties in their pursuit.

Among the suggestions found in the literature on biblio-
graphical control are some important ideas, including (1)
considering the network of citing papers a kind of self-or-
ganizing system for bibliographic control competing with

bibliographies established by others, (2) establishing a pub-
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lic index of the Internet (Lewandowski 2014) on which
competing search engines can be built to meet different
goals and interests better and (3) an idea, that is not new but
now suggested for the new internet technologies, is the idea
by Dunsire, Hillmann and Phipps (2012) that bibliograph-
ical control must be adjusted to the needs of different pur-
poses, groups, and subject. The present author finds that
this last view also was the main message in Wilson (1968).

At the most general level, the conclusion in relation to
bibliographical control is the same as for all other issues in
information science and KO: there are no pure technologi-
cal, neutral solutions, and ambitions to make all infor-
mation in the world available for all purposes and interest is
ill-conceived. At the philosophical level, the field should
turn from (implicit) positivist assumptions to explicit func-
tional/ pragmatic research strategies.

The problem of bibliographical control is important but
seems to be neglected or redefined to be about document
descriptions. This article has used some examples from the
medical domain to illustrate how the goal of establishing
bibliographical control is important and addressed by re-
search about the coverage of databases and the retrievability
of documents in the various databases. Hopefully, similar
attention will develop in other domains, and come more in
focus in information science with KO.
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Endnotes

1. Library of Congress (2008, 6) defined: “Bibliographic
control is the organization of library materials to facili-
tate discovery, management, identification, and access.
It is as old as libraries themselves, and our current ap-
proaches to it are direct descendants of the librarian-
ship of the 19th century.”

2. Maxwell (2017, 447) wrote: “Bibliographic control is
the process of creation, exchange, preservation, and use
of data about information resources. Formal biblio-
graphic control has been practiced for millennia, but
modern techniques began to be developed and imple-
mented in the nineteenth and twentieth centuries. A se-
ries of cataloging codes characterized this period. These
codes governed the creation of library catalogs, first in
book form, then on cards, and finally in electronic for-
mats, including MAchine-Readable
(MARC).”

3. Another striking example is that Wikipedia redirects

Cataloging

queries for “bibliographic control” to “Cataloging (li-

10.

11.

12.

13.

brary science)” and writing: “Bibliographic control
provides the philosophical basis of cataloging, defining
the rules that sufficiently describes information re-
sources, to enable users find and select the most appro-
priate resource. A cataloger is an individual responsible
for the processes of description, subject analysis, classi-
fication, and authority control of library materials.”
See https://en.wikipedia.org/w/index.php?title=Bibli-
ographic_control&redirect=no and https://en.wikipe-
dia.org/wiki/Cataloging_(library_science)  (Visited
January 4., 2023).

Wilson here has a footnote 5: “Francis Bacon, Novum
Organum, Book 1, Aphorism 3: ‘Human knowledge
and human power meets in one, for where the cause is
not known the effect cannot be produced’.”

See Schopfel et al. (2021).

The opposite of universal bibliographic control is par-
tial bibliographic control. That part must be defined by
formal criteria, it cannot just be, for example, the hold-
ings of a single library, unless that library attempts to
and have the means to survey the total output of publi-
cations within its field. If not formally defined, the
word “control” probably loses its meaning.

Sevelsted and Tortzen (2010), unfortunately only avail-
able in Danish, is about this problem and may be con-
sidered an important humanistic background for a part
of what in information science is called “authorship at-
tribution” and “author name disambiguation.”

See further in Osborne and Holland (2009).
“Subjects” are often considered inherent qualities of
documents, and subject cataloging (classification and
indexing) is often considered a part of the description
of documents. This is, however, a problematic under-
standing according to the “request-oriented view” (or
“policy-oriented view”) of classification and indexing.
Documents do not “have” subjects, but subjects are at-
tributed or ascribed to documents to improve retrieva-
bility according to the purposes of the organization do-
ing the indexing (see > Subject (of documents), Hjor-
land 2017).

One can sense a certain questioning of the term descrip-
tive cataloging when Wilson (1989, 15) wrote about a
needed reconceptualization “of the task of what hith-
erto has been called descriptive cataloging.”

For a detailed examination of the term “known item
search” see Lee, Renear and Smith (2006).

Notes [7], [8] and [9] from Erskine (1995, 39) are here
omitted.

How the books were organized and retrieved in this li-
brary has been discussed by Olesen-Bagneux (2014).
About the Library of Alexandria see further in El-Ab-
badi (1990).
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14.

15.
16.
17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

Downs (1954, 499) wrote: “ “The first bibliographer of
the modern world,” Conrad Gesner of Zurich, in 1545,
abouta century after printing began, published his Bzb-
liotheca Universalis, one of the monuments of early
bibliography. His work fell far short of completeness,
though, and, as Henry Bartlett Van Hoesen [1937]
commented, ‘. . . if Gesner's bibliography was 'partial’
and incomplete at a time when there were probably not
more than 40,000 or 50,000 books in print, we may
well despair of universality now’.”

See further in Crippa and Araujo (2020) and Fischer
(1966).

See Aratjo, Castanha and Hjerland (2021).

See further in Pao and Worthen 1989; Pao 1993a,
1993b; Hjerland and Kyllesbech Nielsen 2001, 272-77;
Hjerland 2013 and Hirt et al. 2022).

See Csiszar, 2013

Mundaneum is the overall center for RUB and other
initiatives. Today it is a museum. Homepage: http://ar-
chives.mundaneum.org/en/

See further in Creider (2010) and Lass and Quandt
(2004).

See further in Fowler (2010, 1269).

Madsen (2000, 46) wrote: “The national bibliography
defined asa system or as a national bibliographic service
is fairly recent. The term 'national bibliography' ap-
pears in the literature about the middle of the previous
century- primarily as a designation of the national book
list. It was not undil the first half of the 20th century
that the present broad definition was recognized. Im-
portant foundations for this 'new' perception are the
international conferences arranged by UNESCO in
1950 and by IFLA and UNESCO in 1977.”

Another example is Madsen (2000, 45), who wrote:
“The primary sources for all types of bibliography are
the national bibliographies, i.e. each country’s records
of the literature that is published or has been published
within the borders of that country. Only when this ma-
terial has been obtained, can we say that it is possible to
find the part of the whole world's production that is
needed in the individual cases.'(from Danish) (Larsen,
1959, p. 299).” The same quote (and misunderstand-
ing) is also given in Kungliga Biblioteket (2003, 150).
The IFLA program is further described in Anderson
(1974 and 1984).

See further about “deep web” in Zheng et al. 2013.
About “dark web” see Sobhan et al. 2022.

Hjerland (2015, 1568) wrote: “So far, all guidelines
have considered MEDLINE the most important bibli-
ographical medical database and expert searching based
on Boolean retrieval the most important retrieval
model. Higgins and Green (2009), for example, wrote:
“It is recommended that for all Cochrane reviews,

27.

28.

29.

CENTRAL [The Cochrane Central Register of Con-
trolled Trials, which is partly based on MEDLINE] and
MEDLINE should be searched, as a minimum, to-
gether with EMBASE if it is available to either the CRG
[Cochrane Review Group] or the review author” (elec-
tronic source, no page). Crumley et al. (2005) provide
a systematic review examining the evidence concerning
which sources should be used for the production of sys-
tematic reviews. They found that multiple source com-
prehensive searches are necessary to identify all ran-
domized control trials for a systematic review and that
indexing needs to be improved.”

Gusenbauer and Haddaway (2020, 211): Google
Scholar’s search precision has been found to be signifi-
cantly lower than 1% for systematic searches [Boeker,
Vach and Motschall 2013]. This is not surprising, since
our findings show that Google Scholar does not sup-
port many of the features required for systematic
searches. Our findings support the criticism of Bramer
et al. (2013), Bramer, Giustini and Kramer (2016) and
Boeker, Vach and Motschall (2013) and indicate that
Google Scholar's coverage and recall is an inadequate
reason to use it as a principal search system in system-
atic searches.53 If a system such as Google Scholar fails
to deliver retrieval capabilities that allow a reviewer to
search systematically with high levels of recall, preci-
sion, transparency, and reproducibility, its coverage is
irrelevant for query-based search. Google Scholar's ex-
traordinary coverage acting as a multidisciplinary com-
pendium of scientific world knowledge should not
blind users to the fact that users' ability to access this
compendium is severely limited, especially in terms of a
systematic search.”

For a criticism of the principles on which Google is
based, see Hjerland 2021.

Krober and Segeth (1976, 214, translated from Ger-
man, italics in original) criticized the ideal that descrip-
tions should be complete: “The mere description of
facts, declared by positivism to be the sole task of sci-
ence, defines the concern of science too narrowly in the
sense of what has been said above. In addition, the com-
plete description of a phenomenon that positivism de-
mands is not only impossible, but it is also unnecessary.
It is impossible because the phenomenon with its infi-
nite variety of properties and relations to other phe-
nomena would require an infinite number of descrip-
tions; and it is unnecessary because scientific knowl-
edge and the practical activity of people do not depend
on an equally detailed description of the essential and
inessential, the necessary and contingent, the general
and individual properties and relations of the phenom-
enon. On the contrary, it depends on the knowledge of
the essence, of the general in the individual, of the nec-
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essary and lawful in the contingent. The description
can therefore only do justice to its function if it is not
made absolute and detached from the other scientific
knowledge processes and means, such as explanation,
hypothesis, prognosis, etc., but is seen and practiced in
unity with them.”
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