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The Five Laws of Library Science® is not only regarded as one of the most relevant and influential works by Shiyali
Ramamrita Ranganathan, but also as a classic of the history of Library and Information Science. This book was the result of
Ranganathan’s search for a philosophical foundation of the area and also was the seed of much of his later legacy, as its
objectives were developed and realised in some of his other most well-known works such as the Colon Classification,
Classified Catalogue Code, Library Administration, and Prolegomena to Library Classification. The Five Laws of Library
Science is the most cited work by Ranganathan according to the Google Scholar profile created by the Indian
Documentation Research and Training Centre; moreover it has been translated into several languages and it is taught in
library schools around the world. In this sense, complementing previous domain analyses of Ranganathan such as
Smiraglia’s?, based on the Web of Science, and inspired by the methodology of Guimarées et al.®, who studied the influence
of several works by Jesse Shera and Margaret Egan according to citations in Scopus, we conducted a search on the Web of
Science Core Collection of all works citing Ranganathan. With the 306 citing documents, we conducted a domain analysis
of the work mainly drawing on the bibliometric and epistemological approaches to characterise the domain of influence of

The Five Laws of Library Science.
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1. Introduction
Classificationist, mathematician, librarian, educator,
and genius, Dr. Shiyali Ramamrita Ranganathan
(1892-1972) is one of the most important authors in
the history of Library and Information Science
worldwide. Among the vast amount of highly
influential publications that were written by
Ranganathan, there is one work that stands out not
just for its relevance to the knowledge organisation
area, but for the whole Library and Information
Science field: The Five Laws of Library Science®.
Although Ranganathan had formulated his Five
Laws some years earlier, it was in 1931 that the first
edition of the book was published. In 1957,
Ranganathan published a second edition* that is more
self-reflective and analytic. In this second edition he
sought to clarify some of the ideas expressed in the
book drawing on his own experience as a librarian®. It

could be said that the Five Laws are a mirror of
Ranganathan’s practicality and an easy way of
expressing fundamental ideas for the horizon of
library work. There is a clear influence of the Indian
tradition of universal postulates too. Ranganathan
assumed that this work was born under the influence
of the Laws of Manu, pedagogical texts that codify
the Hindu philosophy of life and the organisation of
society. These laws are very concise and encompass
an entire philosophical ideal of library science. As for
The Five Laws of Library Science by Ranganathan,
they are:

1. Books are for use.

Emphasis: It is a “revolution” against the historical
principle of “books are for preservation” and the
financial, cultural, and managerial limitations of the
institutions that held the libraries. It emphasises that
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the most important aspect of having books is to
facilitate their use.

2. Every reader his book.

Emphasis: It expands the idea of “books for the
chosen few” to “books for all” (linked to “education
for all”). Library services should focus on providing
information access and education to every person, no
matter their sex, class, location, condition or age.

3. Every book its reader.

Emphasis: Collection development is crucial and it
must be up-to-date to meet different needs. Collection
must be diversified as each book has a potential
usefulness, even less popular ones. It was connected
to aspects such as open access to libraries, shelf
arrangement, the catalogue, publicity, and others. It is
what makes the “revolution” of the First Law
possible.

4. Save the time of the reader.

Emphasis: Time has value, so library services must
be effective and useful; user access to information
must be fast and easy. Open access was favoured over
close stacks and classification over alphabetic
arrangement. Reference work is also important.
Saving the time of the staff is connected with this
Law.

5. Library is a growing organism.

Emphasis: Library service has a dynamic nature, so
it must innovate and evolve in accordance with new
contexts. This Law addresses aspects such as growth
in size, library architecture, the catalogue, the
classification scheme, and staff.

The Five Laws enshrine detailed operative norms of
library services and future developments®. Although
they are expressed in few words, an example of the
synthetic capacity of Ranganathan's mind, there is a
deep meaning in each of them and in the set as a whole.
The work analyses a wide range of challenges relating
to librarians’ attitudes and dynamic behaviour, staff
members’ responsibilities, library policies, library
administration and management skills, librarians’
training and technical education, moral and ethical
issues, reading promotion and advocacy, reference
services, user educational programmes, social literacy
and education, user-centred service, collection
development, book selection and documentation

organisation, and many more. Ranganathan sometimes
focuses on practical strategies, showing how
information and knowledge must and can be accessible
to all, either in the halls of academia or in a small and
remote village.

The work shows and reflects the many opportunities
librarians have to increase their commitment to
society. The fundamental idea is that established
principles lead to an established work practice that
situates Librarianship among the noble professions.
As Ranganathan considers information and user
services as the core of librarians’ work, he provides
them with a philosophical foundation. In a nutshell,
the Five Laws of Library Science are a guide to good
practices for librarians of all times and a social
awakening for the value of libraries. In this sense, the
Fifth Law certainly has a special meaning for
Ranganathan.

The expression “Library Science” in the title also
stands out. It can also be interpreted as a statement of the
scientific status of library work, an aspect that was also
emerging and being established at the time (note that in
1928 the Graduate Library School at the University of
Chicago was established). In fact, it was the work
of authors such as Dewey, Cutter, and of course
Ranganathan during those and previous years that
cemented the scientific status of the area’. According to
Loan®, although the library profession is as old as human
knowledge, library professionals worked without
organised guidance until Ranganathan’s laws became
the pivot and bedrock for the progress and development
of librarianship worldwide. These laws guided librarians
in a moment in which librarianship needed scientific
principles to become a Library Science. Satija’ points
out that Ranganathan “also got the subject and substance
of library science recognized among the academia,
intelligentsia and the government,” and that
institutionalisation is essential for any scientific domain.

It could be said that the Five Laws are a set of
norms and precepts that enhance the profession and
scientific area of Library Science and have been
globally accepted as the foundation of library
philosophy. The work reflects the library's ethos and
all the emerging services in the information science
field. This first book of Ranganathan is a classic:
“This book is a sum and summary of his entire library
philosophy and became the fountain head of all his
later writings. His Laws are as true as laws of any
social science. By induction, deduction and other
methods of intellectual elaboration he carved out



94 ANN. LIB. INF. STU.; MARCH 2024

canons, principles, postulates as simple corollaries of
the Five Laws™™.

The Five Laws of Library Science is not only
regarded as one of the most relevant and influential
works by Ranganathan, but also as one of the most
significant works in the history of Library and
Information Science'. It provided a framework for
understanding the principles of effective library
services and placed Ranganathan at the forefront of
the Library Science field. Nevertheless, this work has
sometimes been criticised for being too prescriptive
and inflexible: “Some critics argue that the laws
prioritize efficiency and utility over other important
values, such as cultural preservation and the
promotion of critical thinking. Others contend that the
laws are too narrowly focused on traditional library
materials, such as books, and fail to account for the
diverse range of resources and formats that modern
libraries offer”*?.

Time has shown that these criticisms were wrong.
For instance, Connoway and Faniel*® consider that it
is possible to formulate a modern-day rephrasing,
reflecting current library resources and services.
Another example came two decades earlier from
Crawford and Gorman®, who were influenced and
(re)interpreted the Five Laws while attempting to
update them for modern society: “we have formulated
Five New Laws of Library Science-based on a
reinterpretation of Ranganathan's truths in the context
of the library of today and its likely futures. We offer
these laws in all humility, standing, as we do, on the
shoulders of this giant of the library profession.”
Their reformulated laws are: “1. Libraries serve
humanity. 2. Respect all forms by which knowledge is
communicated. 3. Use technology intelligently to
enhance service. 4. Protect free access to knowledge.
5. Honor the past and create the future.”

Over the years, libraries have needed to adapt to
different challenges and circumstances and these laws
and the principles they stand for have proved
applicable to several contexts (such as school
libraries, see Marquardt and Bhardwaj'®, who, in their
survey, find it surprising that Ranganathan's most
influential book on this topic is The Five Laws of
Library Science and not New Education and School
Library: Experience of Half a Century; literature®;
associations and institutions®; and more). Maybe that
is why Fang considers them a “powerful call to
action for librarians”. In addition, according to Dr.
K.S. Raghavan®®, the Five Laws can be considered a

statement of the objectives of any environment in
which the tools and techniques of knowledge
organisation are applied in the field, such as libraries,
information centres, or information systems. Santos
and Pinto™ also observed that although these laws
were formulated at a specific moment in time, it is
possible to adapt them to any context of libraries or
information services today. Raghavan'® also adds, that
at a more general level, they are also applicable to any
system if we replace the term “book” for
“commodity,” “product,” or “service” and replace
“reader” for “customer”.

In fact, these laws have inspired other scholars to
present ideas as simple statements using various terms
for books (documents, information, e-resources, web
resources...) as a response to digital transformations
and the different users' needs. This contemporary
approach for emerging trends is highlighted by
Fang®, George?, and Satija®, all of whom recall not
only the number of authors all over the world that
have applied these laws to the electronic and digital
environment, but also their acceptance in new
domains such as artificial intelligence and expert
systems (see World Wide Web%). Therefore, the
importance of Ranganathan's book is certainly not
limited to the time in which it was written, but
extends to present-day information services.

The Five Laws of Library Science was the result of
Ranganathan’s search for a philosophical foundation
for library service, something that was a common
concern in the field during the last century, and also
the seed of much of his later legacy, as its objectives
were developed and realised in some of his other most
well-known works such as the Colon Classification,
Classified Catalogue Code, Library Administration,
and Prolegomena to Library Classification®.
Figuereido® also highlighted the importance of the
Five Laws for the scientificity of the field. In fact, this
book has been a seminal work for the field from the
beginning and not just one of Ranganathan’s
“sleeping beauties”®* that has been rediscovered in
recent or later years.

Although Ranganathan is often revered for his
work on facet theory and the Colon Classification in
knowledge organisation circles, The Five Laws of
Library Science seems to have made a greater impact
overall, as it is the most cited work by Ranganathan
according to the Google Scholar profile created by the
Indian Documentation Research and Training Centre
(DRTC)
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(https://scholar.google.com/citations?user=T1TgnalA
AAAJ&hl=en). At the same time, it is recognized that
this book has been translated into several languages
and that its philosophical foundations are taught in
library schools around the world. According to
Marquardt and Bhardwaj™, the reason for this is that
the Five Laws can offer future librarians insights and
enrich the vision of the profession when included in
courses on librarianship.

Several versions of the text exist in English too and
it has been reprinted many times. The second edition
of The Five Laws of Library Science was published in
1957 and in 1963 it was reprinted with minor
amendments. In subsequent years, it was translated to

different languages, such as Japanese in 1981
[ EZAE 0D 2], Chinese in 1988
[EHmEToE ], Korean in 2005 [ A{EHE

5%4%l], Portuguese in 2009 [As cinco leis da

biblioteconomia], and Italian in 2010 [Le cinque leggi
della biblioteconomia]. In fact, the Portuguese
translation of the book is the fifth most cited work of
the author according to the Google Scholar profile at
the time of this writing.

As the influence of The Five Laws of Library
Science goes far beyond the area of knowledge
organisation, it is important to analyse the domain of
that work to determine the composition of its
influence on the different communities and aspects of
Library and Information Science as a field. Insofar as
different translations (expressions) and manifestations
of the work exist unlinked on databases and their
citations (considered as signalling devices®) are
scattered, a systematic processing of the data is
needed for the analysis of this influence.

2. Methodology

We conducted a domain analysis®®*’ of The Five
Laws of Library Science, drawing on bibliometric and
epistemological approaches®®®, to characterise the
domain of the influence of the work and complement
previous domain analyses of Ranganathan such as
Smiraglias®’. According to Richard Smiraglia, 2",
domain analysis as a methodology has been used by
the knowledge organisation community for the
discovery of ontological bases (i.e., shared core
knowledge in a group) and the analysis of the
evolution of scholarly communities.  Birger
Hjerland®, on the other hand, holds that domain
analysis as a scholarly paradigm based on an

epistemology that emphasises the role of theories,
perspectives, and interests has been used for the
identification and classification of objects and
disciplines or the construction of ontologies.
Bibliometric approaches to domain analysis are
widespread and established in the literature, and while
they also rely on specific literature and tenets from
informetrics, they still draw on the same knowledge
organisation theory and authors that originated it*.
This means that the study is not compromised by its
methodology within the scope of the traditional
library and information studies in which Ranganathan
was situated.

As for the databases, in the introduction we noted
the relevance of The Five Laws of Library Science
according to Google Scholar. However, several
studies have pointed out the relatively low quality of
Google Scholar’s metadata, when compared to other
databases such as the Web of Science or Scopus, and
the difficulties involved in extracting them as
handicaps for its use in bibliometric analyses®™'.
With this in mind, following up Smiraglia’s domain
analysisz, based on the Web of Science, and inspired
by the methodology of Guimardes et al.?, that studied
the influence of several works by Jesse Shera and
Margaret Egan according to citations in Scopus, we
traced the influence of The Five Laws of Library
Science on the Web of Science to conduct a domain
analysis of this book.

On July 13" 2023, we conducted a search of all
works citing Ranganathan in the Web of Science Core
Collection (“Ranganathan SR (Cited Author)”) and
manually cleaned the results to select only those that
cite The Five Laws of Library Science (merging all
citations to the different editions, translations, and
variations of the title) resulting on 306 citing
documents. We also paid special attention to the
author keywords in those citing documents as they are
important, among other things, for bibliometric
analyses®. These keywords are a reflection of the
perception of the citing documents by the community
that produced them and that, at the same time,
considered The Five Laws of Library Science as a
concept/cited symbol®* whose consensus became a
symbol of its meaning and importance™®.

Out of the 306 retrieved documents, 170
documents did not include author keywords and thus
were discarded for the construction of that network
(although they were used for the other bibliometric
analyses). We processed the keywords of the
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remaining 136 citing documents using the software
VOSviewer*, version 1.6.16. For the processing, we
created a controlled vocabulary to correct words
whose spelling was incorrect or which contained odd
characters that could affect the count. Words that
appeared in both singular and plural forms were also
standardised, choosing the singular form. Within the
software we selected the following options for the
analysis: co-occurrence, author keywords, and full
counting. We selected the method of full counting
without weight distribution*” on the assumption that
the number and order of keywords within papers does
not make a significant difference for the analysis. This
process resulted in 536 keywords, but in order to
highlight the most relevant keywords and generate a
readable network, we established a threshold of at
least two occurrences resulting in 81 keywords
(15.1%). The remaining 455 keywords were
considered to be unfruitful for visualisation. The
analysis of these data will be presented in the
following section.

As for the categorization of the document typology,
there were 22 documents with two categories
assigned. In such cases, we opted for selecting just
one category as follows: the 18 retrieved documents
labelled as “Article; Book Chapter” were included in
the “Book Chapter” category; and the 4 documents
retrieved as “Article; Proceedings Paper” were
included in the “Proceedings Paper” category.

The data extracted from Web of Science were also
used to create a co-citation network using VOS
viewer. We selected co-citation as the type of
analysis, cited authors as the unit of analysis, and full
counting as the counting method. While the software
initially identified 11,619 cited authors, we used a
thesaurus to eliminate duplicates and narrowed down
the number of authors to 11,564. The number of

1955-1959 | »
1960-1964 | »

1965-1969 |
1970-1974 | ~

1975-1979 | =
1980-1984 W ~
1985-1989 [l ~

authors was still very large and prevented the program
from generating a readable network (i.e., a useful
visualisation for the purpose of this paper), so we
decided to reduce the number of authors further
using a formula based on Derek de Solla Price’s
Elitism Law™®. In this sense, we calculated the
square root of the 11,564 authors and rounded up to
an elite of 108 authors, expanding this number to
those with the same number of citations. As a result,
we obtained 111 authors with a number of citations
equal to or greater than 8 that we used to create the
co-citation network.

3. Results and discussion

The retrieved documents date from 1957 to the
present, so we can infer that the results show the
enduring influence of the work The Five Laws of
Library Science, and more specifically in the 21%
century literature. Figure 1 shows the distribution of
years of publication of the documents that cite the
work The Five Laws of Library Science grouped by 5-
year-periods, based on the corpus of 306 citing
documents. It should be noted that although the book
has been cited since the 1950s, the number of
citations followed an increasing trend from 2005
onwards. In this sense, 77.5% of citations are from
documents published after 2005, highlighting its
enduring relevance and status as a classic work (as
MP Satija® confirmed). It should also be noted that
although the last period (2020-2023) presents a
smaller number of citations than the previous 5-year
period, this could be explained by the date in which
the data were collected (July 2023) and the fact that it
also comprehends 4 vyears (less than 3.5 years
actually). On the other hand, characteristics of the
citations counted by the Web of Science and the time

coverage of documents indexed by the database might
97

2005 - 2000 I ©

2010-2014 N &
2020-2023 N <

1990-1994 [l <
1995-1999 [l 5

2000-2004 I %

2015 - 2019

Decade

Fig. 1 — Distribution of years of publication of the 306 citing documents.
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Table 1 — Distribution of the 306 citing documents by document type and language.

Document Type English Portuguese
Avrticle 180 19
Proceedings Paper 24 0
Book Chapter 18 0
Book 14 0
Review 14 2
Others** 22 0
Total 272 21

* Others = French, Turkish, Russian
** Others = Editorial Material, Book Review, Note, Letter

Language

Spanish Italian Others* Total
2 4 1 206
2 0 0 26
0 0 0 18
2 0 0 16
0 0 0 16
0 0 2 24
6 4 3 306

explain the relatively low number of citations for the
period 1931-2005.

These citations, as shown in Table 1, come from a
wide spectrum of document typologies (Articles,
Proceedings Papers, Book Chapters, Books, Reviews,
Editorial Materials, Notes, and Letters) and several
languages, although predominantly from articles
written in English.

If we accept that the different document typologies
present different characteristics and are intended for
different scholarly purposes, the results in Table 1
show that The Five Laws of Library Science has
influenced classic scientific literature used for the
study and reflections by students (such as books and
manuals) as well as literature aimed at the scientific
advancement of the area in the form of more
immediate sources and discussions such as journal
articles and conference proceedings. The age of the
work has not prevented it from being cited by recent
journal articles, in which discussions about new
trends and philosophical foundations for LIS are
published, and this confirms that the book is a strong
basis for work in the area and that is a sign of its
relevance and connection to the current scientific
discourse.

As for the language of the citing sources, The Five
Laws of Library Science has been cited mostly by
sources written in English. This is understandable
since this is the language in which Ranganathan wrote
the work and the language that has become the lingua
franca of (library and information) science among
scholars aspiring to make their results available to a
global audience. However, the fact that some sources
have been published in languages other than English
(19 documents in Portuguese, six documents in
Spanish, and four documents in Italian, numbers
that, on the other hand, are likely to be an
underrepresentation of the activity in these languages

given language biases in the coverage of the Web of
Science Science Citation Index*’) suggests that the
work is also influential in those linguistic
communities. In the case of Portuguese, Saldanha®
states that “[f[rom the 1970s to 2022, we find an
intense production on the Indian philosopher in
Brazilian scientific literature in Library Science.
Ranganathan’s work will be received more directly
because of his thought linked to classification theory.
Among dozens of investigated authors, the thought of
Hagar Espanha Gomes stands out from the 1970s to
the present day (Gomes 1996, Campos—Gomes 2003).
Hagar Gomes was responsible for developing studies
of and about Ranganathan’s classification theory from
the Graduate Program in Information Science at the
Instituto Brasileiro de Informacdo em Ciéncia e
Tecnologia (IBICT), the pioneer graduate course in
the “Library and Information Science” in Latin
America and the Caribbean.” In the case of Spanish,
Rosa San Segundo introduced the work of
Ranganathan in one of the very first manuals of
modern knowledge organisation published in Spain®
and even developed new terms in Spanish based on
translations of the Indian author. In these and other
cases, the influence goes beyond international
discussions and reaches regional levels in which
publishers and editors consider that there is an
intellectual market and interest that justifies making
the knowledge available to those researchers and
professionals that cannot read the original language
(and that probably generate new streams of research
in their own language t0o0).

In relation to the proceedings papers, the list below
shows those conferences whose proceedings included
papers citing The Five Laws of Library Science:

e ACM SIGIR Conference on Human Information
Interaction and Retrieval (CHIIR)
e ALISE Annual Conference



98 ANN. LIB. INF. STU.; MARCH 2024

e Ancient Libraries Conference

Annual Meeting of the Medical Library Association

e Asian Conference on Intelligent Information and
Database Systems (ACIIDS)

e Asia-Pacific Conference on
Information Education and Practice

e Congress of the Latin-American Society of
Studies on Latin-America and the Caribbean

e |EEE International Professional Communication
Conference

e |EEE International Symposium on Emerging Trends
and Technologies in Libraries and Information
Services (ETTLIS)

e Information Behaviour Conference (ISIC)

e International Conference on Active
Technology

e International Conference on
Collective Intelligence

e International Conference on Computer Supported
Education

e International Conference on E-Learning and Games

e International Conference on Future Computer
Supported Education (FCSE)

e International Conference on Social Science and
Higher Education (ICSSHE)

e International Symposium on Emerging Trends
and Technologies in Libraries and Information
Services

e International Workshop on Massively Multi-
Agent Systems

e KES International Symposium on Agent and
Multi-Agent Systems

e KES International Symposium on
Decision Technologies

e Meeting of the Association of Educators and
Researchers of Librarianship Archival Science
Information Science and Documentation of Latin
America and the Caribbean

e Pacific Rim International Conference on Artificial
Intelligence

e Pacific Rim Knowledge Acquisition Workshop

e Qualitative and Quantitative Methods in Libraries

As the title of the sources show, these scientific
meetings are in the areas of Computer Science,
Library Science, and Education and have an important
presence in the Asian and American continents. As
for the journals, we applied Bradfords’ Law to the
306 citing sources to find the core journals that
publish articles influenced by The Five Laws of
Library Science. These core journals, listed in Table

Library and

Media

Computational

Intelligent

Table 2 — Core of journals that published documents that cited
The Five Laws of Library Science

SOURCE TITLE # Documents %

Library Trends 15 4.9
Libri 13 42
Journal of Documentation 12 3.9
Journal of Academic Librarianship 10 3.3
Journal of Librarianship and 7 2.3
Information Science
Library Quarterly 6 2.0
Portal-Libraries and the Academy 6 2.0
Reference & User Services Quarterly 6 2.0
Cataloging & Classification Quarterly 5 1.6
Electronic Library 5 1.6
Knowledge Organization 5 1.6
Library Hi Tech 5 1.6
Library Management 5 1.6
Revista Ibero-Americana de Ciéncia 5 1.6

da Informagdo

2, include 14 titles that have published 105 of the 306
citing documents (34.3%). Overall, the publications
belong to Web of Science categories such as

Information Science Library Science, Computer
Science, Information Systems or Education
Educational Research. While Information Science

Library Science would be the expected category of
the domain, the presence of other areas such as
Computer Science might have to do with the
developments of the field in the digital age and
Education with the philosophical importance of the
book for future librarians, as it was mentioned in the
introduction.

In this list there are journals specialised in
knowledge organisation, such as Cataloging &
Classification Quarterly and Knowledge Organization,
something that might be expected for citations of
Ranganathan’s work on classification, and many
others with a broader scope that make up the different
actors in the domain of those citing papers. The top
three journals are traditional journals in the field of
Library Science and Documentation. Library Trends
could be justified as new trends use the philosophical
bases of S.R. Ranganathan and this work to
justify/found themselves. The Five Laws of Library
Science is really a ‘classic’. Journals focusing on
academic libraries are also well represented in the list
(e.g., Journal of Academic Librarianship and Portal).
Other journals in the list are specialised in different
tasks and services of libraries, such as reference and
management. The technological side of the field is
also represented in journals such as Library Hi Tech
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Fig. 2— Network of co-occurrence of keywords

and Electronic Library. The presence of a Brazilian
journal Revista Ibero-Americana de Ciéncia da
Informacgéo represents the high number of citations
from Portuguese sources and also reflects the
international composition of the domain, which
includes an important community of researchers who
have incorporated Ranganathan’s work into their
scholarly culture and theoretical references. While the
discourse and characteristics of the journals might be
defined by some editorial practices**®, we also
acknowledge that the domain of the published corpus
must be analysed with the publications themselves,
i.e., the citing documents.

The co-occurrence network with the 81 selected
keywords from the citing documents is shown in
Figure 2. These keywords had at least two
occurrences, that is, keywords with a frequency equal
to or greater than (=) 2. The network nodes are
proportional to the number of occurrences, which
means that, the more times the keyword was used in
the documents, the bigger its node will be and vice
versa. The links and groupings in the network denote

the co-occurrences between the keywords. As a
complement to the interpretation of the meaning of
these keywords, we highlight that most of the
documents (84%) have been assigned to the
Information Science & Library Science WoS
category, while 73% fall exclusively under this
category. This means that the keywords should be
read in their majority within the LIS context. The
remaining documents are scattered across several
categories, such as Computer Science, Information
Systems, Law, and others, reflecting the complexity
of the domain and perhaps the adaptation of the
Five Laws to different areas and their use in
transdisciplinary works.

The network has two components: one that is more
interconnected with 78 keywords, occupying most of the
graph, and another one with only 3 keywords (at the
upper left corner). Within the larger component there are
several clusters identified in different colours. Regarding
the size of the nodes (frequency of the keywords),
several terms stand out and are worthy of mention:
“academic library” (in 14 documents), ‘“university
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library” (in 12 documents), and “library” (as a unigram,
in 10 documents). Other keywords that stand out, in
decreasing order of frequency, are “digital library” (in 8
documents), “library marketing” (in 7 documents), “data
mining” (in 6 documents), and others with 5 occurrences
each such “classification,” “information literacy,”
“librarian,” “library management,” and “Ranganathan.”
These keywords stress the importance of the work for
the library world and the connection to several areas of
librarianship. Most of the clusters can be linked to the
different topics addressed by The Five Laws of Library
Science. Some of the prominent topics of these clusters,
such as data mining and RFID (connected to library
marketing) or digital library, correspond to new trends
that have emerged long after the time of the book's
initial publication.

“Academic library,” in addition to being the
keyword occurring with greatest frequency in the
network, is also the one with the highest number of
co-occurrences (ties) with other keywords (18 ties,
corresponding to 9.7% of the total). The relevance of
this topic can be interpreted in correspondence with
Ranganathan’s own life as an academic librarian and
his focus on the practice of this type of library. Two
of the ties of the keyword have a (co-occurrence)
strength equal to 2: they are “library services” and
“reference services,” both of which have strong
connections with the context of academic libraries.
“University library,” arguably a synonym of academic
library although denoting perhaps a different
geographical context, gathers 7.6% of the ties of
the network and also presents a co-occurrence
strength of 2 with three keywords: “user satisfaction”,
“library services,” and “Nigeria,” reinforcing the
connection to those services offered to the public
and revealing the influence of Ranganathan in the
African region.

Next in line in decreasing order of number of ties,
“information literacy” and “information retrieval”
present 11 ties each (around 6% of the total). The
keyword “information literacy”” co-occurs with strength
2 with the keywords “pedagogy,” ‘“reference
consultations,”  “remote  references,” and “acrl
framework.” Co-occurrence with these keywords
reinforces the influence of the work in library services
but also puts an emphasis on its educational part.
Regarding the keyword “information retrieval,” all co-
occurrences occur only with one document (strength
equal to 1) and are related to the library catalogue,
knowledge organisation processes such as cataloguing

and classification, digital libraries, and the like.

The co-occurrence strength between a pair of
keywords corresponds to the frequency with which
they are listed together in documents. In this sense,
the greatest co-occurrence strength is shown between
the keywords “data mining” and “library marketing”,
with 5 co-occurrences. As regards the presence of the
term “library marketing”, it should be noted that the
five documents in which these keywords co-occur are
listed under the WoS category Computer Science. All
five documents have been authored by Toshiro
Minami and one co-authored with Eunja Kim, both of
whom have Japanese and South Korean affiliations;
this indicates the influence of Ranganathan’s work in
the Asian continent. Minami is also the author of
documents with 3 co-occurrences between the
following keywords: “data mining” and “intelligent
bookshelf” as well as “data mining” and “rfid (radio
frequency identification).” These papers bring
together elements of the library world that
Ranganathan helped to develop and the natural
technological evolution in the current millennium that
reflects recent advances in Computer Science.

Finally, there are 38 co-occurrences of strength
equal to 2 and 143 co-occurrences of strength equal to
1, that added to the previous co-occurrences make a
total of 185. These figures show that not too many co-
occurrences appear many times and the thematic
representation by authors is quite diversified, as
20.5% keywords co-occur twice and 77.5% co-occur
only once. In addition, most co-occurrences of
keywords appear in only one document and the few
strongest co-occurrences appear in documents by the
same author. Regarding the topology, the network has
an average degree of connectivity of 4.5, that is, on
average each keyword connects to others 4.5 times.
About 59.3% of the keywords are below the average
degree of connectivity. At the same time, these data
reveal the low connectivity of the network, the density
of which is 0.057 (5.7% connected).

As for the other component of the network, the one
with only three keywords (“privacy,” “ethics,” and
“usability””), the node/keyword “privacy” presents 2
ties and 2 occurrences, the node “cthics” has 2 ties
and 3 occurrences, and ‘“usability” 2 ties and 2
occurrences. It should be noted that these three
keywords co-occur in the same document, which
deals with usability and privacy in academic libraries.
The fact that these terms are assigned to a single
document and co-occur with each other explains the
formation of the subgroup, isolated from the more
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Fig. 3— Network of author co-citation with Ranganathan’s The Five Laws of Library Science

connected structure.

Overall, the co-occurrence network presents a low
number of ties, which points to the diversity of topics
addressed by the documents that cite The Five Laws
of Library Science. However, the network and the
different keywords that compose it mostly relate to
the universe of librarianship, as 84% of the documents
fall under the Information Science & Library Science
WoS category. This means that, despite the
interdisciplinary nature of the influenced domain, the
work is still considered to be foundational for the
developments of the area of Library and Information
Science in which it appeared.

Understanding citation image as the set of authors
with which an author is cited simultaneously, that is,
the co-citation network in which the author is
situated*®, Figure 3 presents the citation image of
Ranganathan’s The Five Laws of Library Science.
This network is composed by the 111 authors from
the corpus with the highest number of citations, that
is, at least 8 citations each. Figure 3 also shows that
the result is an ego network centred on Ranganathan.

This network presents 9 clusters of authors (each
one in a different colour) that have been co-cited with
Ranganathan, portrayed here by his work The Five
Laws of Library Science. We can observe a very
intense co-citation of Ranganathan with Louis
Guttman (304 times). This can be explained by the
fact that both authors are considered parallel founders
of facet theory (Ranganathan in Library Science and
Guttman in social sciences and statistics, see
Beghtol’s comprehensive comparison®). However,
this is not an expected finding as The Five Laws of
Library Science does not deal with facet theory as
such. At any rate, the citations of the work in this
context may well reflect the high regard in which it is
held by authors who write on facet theory. The second
most intense co-citation is between Ranganathan and
Brian Vickery (with 130 citations together), another
of the most prominent authors in facet theory —see for
instance his works Faceted Classification® and
Faceted Classification Schemes®— and a member of
the British Classification Research Group (CRG).
About the relationship between the two authors, Alan
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Gilchrist® has commented that Ranganathan “exerted
a deep and lasting influence on the CRG and many of
its followers.” Although Ranganathan has been linked
to the empiricist view™ that Guttman’s statistics
presents, much more has been written about the
relationship  between facet theory and its
epistemological approach and this topic does not
require further discussion here (see for instance
Hjerland®*®, who considers it within rationalist lines).

The red cluster is the biggest one with 22 authors,
including classic names in Library and Information
Science such as T.D. Wilson, Carol Kuhlthau, Tefko
Saracevic, Marcia Bates, Nicholas Belkin, Brenda
Dervin, Peter Ingwersen, and Blaise Cronin. Although
the topics covered by all these authors have been wide
and varied, we might try to see as a connection that
they were all, at some point, part of the momentum
gained by the newly created field of Information
Science using Informatics and the latest developments
in technology of the past century. During the latter
part of the 20th century the field of Library and
Information Science was impregnated by the
“cognitive revolution” and rationalist approaches
derived from computer science. The green cluster
comprises 21 co-cited authors and includes, among
others, Raymond Irwin, Samuel Rothstein, Jesse H.
Shera, and Pierce Butler. Again, while the range of
topics covered by these authors is varied, some of
them can be linked to the foundations and
philosophical approaches to librarianship, that is, the
origins of the education in Library Science and the
search for its identity in the services and practices of
libraries. The blue cluster is more centrally localised
in the co-citation network and is composed of 15
authors that include Louis Guttman, G. Buhlar, M.P.
Satija, and Ranganathan himself, among others. In
addition to the origins of facet theory with Guttman,
the cluster suggests that those citations are being used
in the context of Ranganathan’s biography, influences
(such as Buhlar’s Laws of Manu), and explanations of
his main achievements. As an example, P.N. Kaula
was the editor of the Ranganathan festschrift and
Satija has extensively written about his life and work.
Eugene Garfield, one of the founders of bibliometrics,
wrote a famous tribute to the late Ranganathan®"®,
The yellow cluster has 13 authors that include D.J.
Foskett, W.B. Rayward, John Budd, Archie Dick, and
Peter J. Lor, among others. This is a very international
group of authors who have written about classification,
the lives of classificationists, comparative librarianship,
the history and evolution of Library and Information

Science, and its philosophical and theoretical aspects.
The purple cluster comprises 9 authors, including
Brian Vickery, Frederick Wilfrid Lancaster, and
Robert Fairthorne. These authors work mainly with
information retrieval and, as previously mentioned,
facet theory in the case of Brian Vickery. The orange
cluster includes 8 authors among whom we find
Birger Hjerland, Elaine Svenonius, Ingetraut
Dahlberg, and Michael Buckland, that is, some of the
biggest names in knowledge organisation (as a field)
and documentation. The cyan cluster is a peculiar one
with 9 authors that include J. Daniel Elam, K. Kama
Maclean, and Ajay Skaria, among others. This is the
most distant cluster from the others: this means that
the works that co-cite The Five Laws of Library
Science with these authors are about topics that are
thematically more distant than those in the documents
of the other clusters. As for the co-cited authors, J.
Daniel Elam writes about anticolonialism (and the
fact that the Five Laws were developed during
colonial India is mentioned by George®), while Kama
Maclean and Ajay Skaria write about the history of
India (both are cited by Elam). The point is that
Ranganathan is cited as a historical figure in a book in
which several authors are co-cited without being in
direct relationship to Ranganathan’s discourse, only
because they give a description and reference to
the Five Laws. While this does not mean that
Ranganathan worked in the field of history, this
indicates that he is part of the history of India and that
the scholarly community is acknowledging that.

As for the topology of the network, it has an
average degree of connectivity of 33, that is, on
average each author is linked to another one 33 times.
Around 49% of authors are above the average degree
of connectivity and these data reveal the high degree
of connectivity of the network, whose density is 0.3,
i.e., 30% of the possible links between the authors
who are present in the network.

Concluding remarks

Ranganathan’s The Five Laws of Library Science
became a classic shortly after its publication in the
last century and, according to the results of this study,
it is expected to continue being a classic in the future,
as it has shown an increasing trend of citations
received in the last decades. On the other hand, as it
can be visualised in the networks of keywords and
authors, the influence in Computer Science is not as
noticeable as in Library and Information Science, as
would be expected by the titles of the conferences and
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journals in which the work is cited. Nevertheless, the
significance of The Five Laws to Library Science for
the technological dimension of the field cannot be
overlooked either. This work shows its relevance
within  Library and Information Science for
technological subjects such as digital libraries and
related topics, as its theories continue to suit and
contribute to the development of these areas. After
almost a century since its publication, the nature of
library work and librarians’ responsibilities have
become firmly situated in the digital world, and that is
one of the reasons why Ranganathan’s Laws are still
relevant and applicable in modern libraries. In the
end, this is just another recognition of the brilliance of
his ideas and the justification of all the plaudits he has
received over time.
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