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Abstract

Purpose – The study has been undertaken with the purpose of finding out the growth and
characteristics of digital library literature.

Design/methodology/approach – Over 1,000 articles for the period 1998-2004 were collected from
LISA Plus and were analyzed to study authorship patterns, authors’ productivity and prominent
contributors, language-wise and year-wise distribution of articles, country-wise distribution of
journals, core journals in the subject area, and indexing term frequency.

Findings – Some of the important findings are that most articles (61 percent) are single-authored;
author productivity is not in agreement with Lotka’s Law, except in one case where number of articles
is three; the maximum number of articles were published in 2003 with English being the most
productive language; maximum articles were published in the journal D-lib Magazine; distribution of
articles nearly follows Bradford’s Law; and USA ranked first for maximum number of journals.

Originality/value – The paper is relevant to those interested in bibliometrics and provides a
comprehensive overview of authorship in the library and information science community.

Keywords Digital libraries, Literature, Bibliographies, Data analysis

Paper type General review

1. Introduction
Digital libraries began to be heard about in the early 1990s, as universities and other
institutions started to build discipline-based collections of information resources in
digital form. Access to these collections was being provided through local and wide
area networks. The emergence and development of the world wide web since 1993 has
allowed developers to provide universal access to digital libraries.

According to the Digital Library Federation:

Digital libraries are organizations that provide the resources, including the specialized staff,
to select, structure, offer intellectual access to, interpret, distribute, preserve the integrity of,
and ensure the persistence over time of collections of digital works so that they are readily
and economically available for use by a defined community or set of communities (Das and
Dutta, 2004).
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A relatively ambitious pre-web attempt to build a digital library was Project Mercury
(1989-1992), a joint development of Carnegie Mellon University and Online Computer
Library Center (OCLC). The TULIP Project (1993-1995) facilitated access to materials
science journals. National Digital Library Program (NDLP) of the Library of Congress, and
the American Memory project (1990-1994) are the important initiatives in this direction.

It was in the second half of 1990s that this field of study was recognized in India.
Several software packages for library automation and services have been developed
and are being used in the Indian libraries. The emergence of several information
networks at the national level such as INFLIBNET, DELNET, CALIBNET, BONET,
MALIBNET, NICNET, INDONET, ERNET, indicate development of digital libraries in
India. Some of the publishing houses are now releasing the sources in multimedia,
promoting the Indian libraries to go for development of local databases, networking
and multimedia databases. Further the report of the National Task Force on
Information Technology and Software Development (1998), which recommended
information technology (IT) for all by 2008, is also a supportive thrust for the Indian
libraries to digitize their collection (Fox and Logan, 2005).

2. Aims and methodology
Looking into this emerging significance of digital libraries and increased publication
activity on this subject it was thought to carry out a bibliometric analysis of scientific
output in this area. The major aims and objectives were to study:

. authorship patterns;

. author productivity;

. prolific authors;

. core journals in the subject area;

. indexing terms frequency;

. bradford distribution of articles;

. year wise distribution of articles;

. language wise distribution of articles; and

. country wise distribution of journals.

Articles on digital libraries were collected in July 2005 from Library and Information
Science Abstracts (LISA) plus for the period January 1, 1998 to December 31, 2004. LISA
Plus, an electronic version of LISA published by Bowker-Saur (UK) covers the articles in
the field of librarianship and information science. An advanced search was made in the
LISA Plus using keywords such as digital, library, libraries, etc. occurring in title field
and combining these with Boolean operator for the date range from 1998-2004. This
resulted in 1062 records covering all types of publications in all languages. These articles
were published in journals, reports and conference proceedings. It was noticed that the
author’s name was not mentioned in 46 articles. Therefore these articles were not
included for studying the authorship pattern and author productivity.

3. Data analysis
3.1. Authorship pattern
It has been observed that out of 1,062 articles 46 were without authors. Data reveal that
a total of 1,016 articles contributed by 1,721 authors were published in journals, reports
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and proceedings. The average number of authors per article is 1.69. Single authors
contributed the maximum articles (61.32 percent) while the maximum number of
authors in an article is found to be 13. Figure 1 shows that 21.06 percent, and 9.64
percent articles are by two and three authors respectively. The rest of the articles are
jointly contributed by four and more than by four authors. The data point out that the
large number of articles by single authors means that there are no well-established
research groups in the area and the subject is a new and emerging one. Chen and Chen
(2005) have also found that in the area of metadata research in library and information
science maximum papers are published by single authors.

3.2. Author productivity
Table I shows the author productivity considering all the authors and also the first
author only. Table I indicates that, considering all authors, 1,127 authors have one, 142
authors have two, 38 authors have three, and 13 authors have four articles each to their
credit. While considering only first author 718 authors have one, 76 authors have two,
23 authors have three, and seven authors have four articles each. Lotka suggested a
formula to measure author productivity. To what extent author productivity conforms
to Lotka’s Law has also been tested. Table II shows the author productivity
considering all the authors, and also the first author only.

According to Lotka’s law, number of articles( y) produced is inversely proportional
to number of authors( f( y)) producing them.

Considering first author Considering all authors
No. of articles (A) No. of authors (B) Authorship (A £ B) No. of authors (B) Authorship (A £ B)

1 718 (85.99) 718 (69.24) 1,127(83.98) 1,127 (65.49)
2 76 (9.1) 152 (14.66) 142 (10.58) 284 (16.5)
3 23 (2.75) 69 (6.65) 38 (2.84) 114 (6.62)
4 7 (0.84) 28 (2.7) 13 (0.97) 52 (3.03)
5 4 (0.48) 20 (1.93) 7 (0.52) 35 (2.03)
6 2 (0.24) 12 (1.16) 6 (0.45) 36 (2.09)
7 3 (0.36) 21 (2.02) 4 (0.3) 28 (1.63)
8 1 (0.12) 8 (0.77) 1 0.07) 8 (0.46)
9 1 (0.12) 9 (0.87) 3 (0.27) 27 (1.57)

10 – – 1 (0.07) 10 (0.58)
Total 835 1,037 (100) 1,342 (100) 1,721 (100)

Table I.
Author productivity
during 1995-2004

Figure 1.
Authorship pattern
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Lotka’s Law is:

f yð Þ ¼
A

ya

where f( y) stands for the authors producing y articles, and A and a are constants.
Putting the value f( y) 1,127 and y as 1, the equation is:

1; 127 ¼
A

ya
¼ A:

When the law was applied taking the value of a as 2, the results in Table II are
obtained.

The results suggested that in this case the law is not applicable. It was observed
that the number of expected authors is more than observed authors. The difference
between observed and expected authors is very wide.

3.3. Prolific authors
It was observed that three authors, R. Tennant, G.G. Chowdhury and S. Harum have
contributed nine articles each and two authors have contribution of eight articles and
seven articles each, six authors contributed six articles each, whereas 11 authors have
contribution of five articles each. The data showed that 32 authors have contributed
180 articles, which have been published in different journals.

3.4. Core journals in the subject area
The journal publishing maximum number of papers in any area is considered as a core
journal. Out of 1,062 articles collected for this study 1,037 articles were published in
212 journals, while remaining 25 articles published in proceedings, etc. The study
shows 128 journals cover 90.07 percent articles. D-lib Magazine is at first rank with the
contribution of 73 (7.05 percent) articles, Journal of the China Society for Scientific and
Technical Information ranked second with 30 articles. The study revealed that the
concept of core journals is not applicable to digital library literature. The literature on
this subject is therefore highly scattered.

Considering first author Considering all authors
No. of articles
(A)

No. of authors
(observed)

Authorship
(expected)

No. of authors
(observed)

Authorship
(expected)

1 718 718 1,127 1,127
2 76 180 142 282
3 23 80 38 125
4 7 45 13 70
5 4 29 7 45
6 2 20 6 31
7 3 15 4 23
8 1 12 1 18
9 1 9 3 14

10 – – 1 11

Table II.
No. of expected authors

derived with the value of
a ¼ 2
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3.5. Indexing terms frequency
It has been observed that 1,062 articles can be searched by 25 Indexing terms and these
have been used 4,467 times. The average number of indexing terms per article is 4.2.
Analysis of the data shows that more than 50 percent (percentage is based on number
of articles) articles have digital library as a indexing term and electronic media, library
materials and world wide web occurred 16.94 percent, 11.77 percent, and 9.41 percent
respectively. Other indexing terms used were world wide web, internet, digitization,
preservation, online databases, etc.

3.6. Bradford distributions of articles
Bradford law states that if a large collection of articles is ranked in order of decreasing
productivity of journals (sources) relevant to a given topic, three zones can be marked
off so that each zone produces one-third of the total relevant papers. In this case 1,037
articles were published in 212 journals. Figure 2 depicts the number of articles in each
zone with corresponding number of journals. Each zone should account for roughly one
third of this number i.e. 345.

According to Bradford law the ratio between three zones should be in the ratio
1:a:a 2, while the ratio in the present study is 16:41:55 i.e. 1:3:32. It can be inferred that
the distribution nearly follow the Bradford’s law. These results are at variance with
other works in the field of library and information science (Deo et al., 1995).

3.7. Year-wise distribution of articles
During the period January 1,1998 to December 31, 2004, 1,062 articles were published
and on average 151.71 articles every year. Figure 3 shows that up to the year 2000, the
number of articles increases every year, but in 2001 and 2002 the number of articles
decreased while in 2003 maximum (i.e. 178) articles were published, and again in the
year 2004 it decreased from 16.76 percent to 13.18 percent.

Figure 2.
Bradford distribution of
articles

Figure 3.
Year-wise distribution of
articles
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3.8. Language-wise distribution of articles
All the articles on digital libraries were published in 19 languages with the majority (82
percent) being published in the English language followed by Chinese (4 percent),
German (3 percent), French (2 percent), Japanese and Spanish (1 percent) each. Iceland
has only one article and ranked as fifteenth.

3.9. Country-wise distribution of articles
Bibliometrically, the value of place of publication points to the “nationality” of a
document. Place of publication is the best guide available to nationality of a document.
The study indicates that while the USA takes the top position with its contribution of
77 journals and 489 (47.15 percent) articles, the UK is second on the list of contributing
countries with 51 journals and 197 (18.99 percent) articles. Germany stands third with
14 journals and 67 (6.46 percent) articles. India and Japan contributed eight journals
and 21 and 14 articles respectively. A maximum number of articles were covered in the
journals published from USA, while minimum numbers of articles were in the journals
published from other countries such as Finland, Iceland, Spain and Switzerland.

Bibliometric study of doctoral dissertations on English language and literature has
also revealed that the USA ranked first in country-wise distribution of periodicals, an
increasing trends towards multiple authorship; data also did not exactly fit into the
Bradford’s law of scattering (Deo et al., 1995). Another study on the Journal of Oilseeds
Research identified that two-authored papers are in the majority; author productivity is
in agreement with Lotka’s law, especially when the value of a is 2.07; citation
appended to articles do not follow Bradford’s law (Kalyane and Sen, 1995).

4. Conclusion
This study has looked at patterns of authorship in articles published in LISA Plus over
a seven-year period. Single authors were responsible for the most articles published.
The expected values and observed values in author’s productivity does not follow
Lotka’s law. No set pattern has been observed in year wise growth of literature.
Distribution of articles in different journals nearly follows Bradford’s law. Most of the
articles dealt with the digital library initiatives whereas some of the articles dealt with
music digital libraries, thesis and dissertation digital library, digital preservation and
archiving, etc.
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