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itation analysis, one basis for evalu-
ating journals, provides a variety
of functions. According to Starbuck
and Mezias, “[C]itation rates measure vis-
ibility. . . . Journals with larger circulations
tend to receive more citations. American
journals tend to get more citations than for-
eign ones, especially ones in foreign lan-
guages” (Starbuck & Mezias, 1997).
[One] may distinguish three applica-
tion areas of citation analysis: the
evaluation of scientists, publications,
and scientific institutions; the investi-
gation of hypotheses concerning the
history and sociology of science and
technology; and the study of the per-
formance characteristics of the infor-
mation search and retrieval
procedures. (Peritz, 1992)

Peritz also suggests that merely counting
the number of citations is not enough. He
says that the average number of citations
needs to be compared with other papers
dealing with like subjects or with other jour-
nals. Additional areas which he identified
as pertinent in citation analysis were such
classifications as material type and date of
publication.

One of the easiest methods of citation
analysis is the citation count; that is,

determining how many citations have

been received by a given document or
set of documents over a period of time

.. .. This measure allows one to com-

pare the impact of journals which

publish different numbers of articles.

(Smith, 1981)

Peritz has noted that “citations can be
viewed as legitimate objects of research,
and, in fact, citation analysis has often
proven itself to be a meaningful research
tool” (Peritz, 1992).

Information for citation analysis can
be obtained from a manual count or from
electronic data sources. The Institute for
Scientific Information (ISI) publishes an elec-

tronic database, the Journal Citation Reports
(JCR), which provides a systematic and
objective means of determining the rela-
tive importance of science and social sci-
ences journals within their subject
categories (Journal Citation Reports, 1999).

Statement of the Problem

There is a need for evaluation of research
publications for many reasons. First, writ-
ers need to know which journals are hard-
science, research-based journals and which
are soft-science, non-research-based jour-
nals when writing for and submitting to
journals for publication. Second, merit
evaluations of faculty necessitate a knowl-
edge of quality of publications, and the
question ultimately arises regarding how
to evaluate when journals may not be
equal in quality. Third, faculty, when writ-
ing articles for publication, need guidance
regarding citation of other research. For
these reasons, a citation analysis was con-
ducted of the 1996 and 1997 Decision Sci-
ences journals to determine:

1. What is the average number of biblio-
graphic citations per article?

2. What is the recency of the citation?
Within the last five years of the publica-
tion date of the article?

3. What is the author self-citation rate?

4. What percentage of citations listed in the
articles are from books, journals, or other
publications?

5. What is the average number of pages
per article?

6. What is the incidence of citations to the
journal in which the article is published
(journal self-citations)?

7. What are the genders of the primary
and secondary authors?
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8. How often are authors in other jour-
nals citing the articles from this journal?

Methodology

A manual count and an electronic search
were conducted of articles published in
Decision Sciences in 1996-97. In the manual
count, only full-length articles were con-
sidered. News items, brief notes, letters,
responses, and book reviews were not con-
sidered for citation analysis. A data collec-
tion form was designed for recording all
information relative to the research ques-
tions (Williams, Triche, & Ross, 1994). This
instrument was field tested using selected
individuals who provided feedback rela-
tive to the practicality, usability, and valid-
ity of the form. Information provided was
then used in the final design of the instru-
ment.

An electronic search was conducted
using Journal Citation Reports to determine
total citations, impact factor, immediacy
index, and the cited half-life of the articles
in Decision Sciences.

Analysis of Data

Sixty-three Decision Sciences articles (2,620
citations) were evaluated by a manual count.
Table 1 summarizes the results. The first

column of Table 1 indicates the criteria used
for measurement. Column 2 shows aver-
ages—the numbers and percentages se-
lected from the research of others that were
used as benchmarks for comparison. Dis-
cussion of this related research follows
Table 1. Column 3 presents the data for the
Decision Sciences Journal.

Number of Citations Per Article

Price states that the average number of bib-
liographic citations listed in articles classi-
fied as hard-science, research-based is 22
(Price, 1970). However, MacRoberts and
MacRoberts point out that many of the
hard-science, research-based disciplines’
average citation rate varies significantly
(MacRoberts & MacRoberts, 1989). For ex-
ample, the citation rate averages range from
alow of 5 to 6 in engineering, mathemati-
cal, and technology-oriented disciplines; 8
to 10 in biology and psychology; 12 to 15in
chemistry, clinical medicine, earth science,
physics and space science; and the average
is around 20 in the biomedical field.
Starbuck and Mezias state that citation
rates incorporate systematic biases arising
from the bibliographic practices in differ-
ent fields (Starbuck & Mezias, 1997); that s,
articles in applied psychology or manage-
ment cite around 23 references on the av-

Criteria Benchmarks Decision Sciences Data
Average Number of Citations 22 42
Citations < 5 years 43% 22%
Author Self-Citation 20% 4%
At Least One Author Self-Citation No criteria established 65%
Citation to Journals 54% 71%
Citations to Books 34% 28.6%
Citations to Other Publications 12% 4%
Average Pages per Article 14 24
Journal Self-Citation 20% 5%
At Least One Journal Self-Citation No criteria established 79%
Gender

Primary Authors—Male 65%; Female 8%; Unknown 27%

Secondary Authors—Male 90%; Female 10%

Table 1: Citation analysis criteria, benchmarks, and results of manual count, Decision

Sciences, 1996-97.

erage. Articles in educational or social psy-
chology cite around 29 references each, and
in the general psychology category around
35 references each.

For this study, the Price average of 22
bibliographical citations per article was used
as a benchmark (Price, 1970). As shown in
Table 1, the average number of citations
per article for Decision Sciences is 42.

Recency of Citations

For hard-science, researched-based disci-
plines, Price’s Index indicates that, on the
average, 43% of the cited research is de-
rived from research from within the last
five years of the publication date of the ar-
ticle (Price, 1970). The last five-year mea-
surement was used in this study. For the
Decision Sciences study, 22% of the citations
were derived from research from within
the last five years (Table 1).

Author Self-Citation

Garfield and Sher found that authors work-
ing in research-based disciplines tend to cite
themselves on the average of 20% of the
time (Garfield & Sher, 1963). However,
MacRoberts and MacRoberts claim approxi-
mately 10% to 30% of all the citations listed
fall into the category of author self-citation.
Additionally, MacRoberts and MacRoberts
conclude that:
very few articles do not include any
self-citations, that the distribution of
the number of self-citations per article
has a wide range and that authors are
inclined to cite their own work more
abundantly that the work of any single
author. (MacRoberts & MacRoberts,
1989)

The Garfield and Sher 20% author self-
citation rate was applied in this study. In
the Decision Sciences data shown in Table 1,
4% of the total number of citations were
author self-citations. However, 65% of the
authors quoted themselves at least once in
each article.

Citations from Journals, Books, or
Other Publications

Leong’s citation analysis of the Journal of Con-
sumer Research revealed that 53% of the ar-
ticles’ citations were to academicjournals and
31% were to books (Leong, 1989). The re-
mainder of the percentages was to other
types of publications. He concluded that
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there seemed to be a trend away from citing
from books. That conclusion was consistent
with findings by other researchers that, in
general, the use of the book has “shown a
general decline in its importance as a com-
munication vehicle in most fields, particu-
larly the natural sciences . . . although much
less so in the humanities” (Leong, 1989;
Holsapple, Johnson, Manakyan, & Tanner,
1993). In their study, Holsapple et al., dis-
covered that for the years 1987-1991 (while
examining 27,543 citations from business
computing research journals) 54% of the
citations were to journal articles, 34% were
book citations, and 12% were citations to
other publications (Holsapple et al., 1993).

The Hopsapple et al., data was used as
a benchmark in this study. The data for
Decision Sciences is 71% from journals;
28.6% from books; and .4% from other
sources.

Average Number of Pages

Garfield and Sher studied average page
lengths for scientific journals (Garfield &
Sher, 1963). They found that for scientific
literature, the average page length was 5.4
pages per article. In a study of library sci-
ence literature, Cline found slightly differ-
ent averages for that discipline (Cline,
1978). Her citation analysis of College and
Research Libraries and Special Libraries
disclosed an average of 5.62 pages per ar-
ticle for College and Research Libraries and
4.14 pages per article for Special Libraries.
However, when Cline analyzed the aver-
ages by decade, she found that the aver-
age page lengths were increasing. In the
period 1970-1974, the College and Research
Libraries had increased to an average of
7.66 pages per article, and Special Libraries
had grown to an average of 5.27 pages per
article. Dimond and Simonson, in a study
of three education journals, found that av-
erages among theory, research-based edu-
cation journals ranged from 12 pages in
1960s, 15 pages in the 1970s, and 14 pages
by the mid-1980s (Dimond & Simonson,
1984).

For the purposes of this research, the
Dimond and Simonson average page
length of 14 was used. Table 1 shows that
the Decision Sciences average was 24 pages.

Journal Self-Citation

Garfield and Sher noted that, on the aver-
age for scientific literature journals, the self-
citation rates had an average of
approximately 20% (Garfield & Sher, 1963).
Cline noted that by the mid-seventies, the
journal self-citation rate for a portion of
library science literature had risen to 35%
(Cline, 1978).

This research study used the Garfield
and Sher 20% as the average for journal
self-citation. For Decision Sciences the jour-
nal self-citation was 5%; however, 79% of
the authors quoted Decision Sciences at least
once.

Gender

Buttlar analyzed 16 library and informa-
tion science periodicals and compared her
findings with Olsgaards and Olsgaards’ 10-
year study in which female authorship rose
from an average of 21.2% to 41.3% (Buttlar,
1991). In Buttlar’s study, it rose to an aver-
age of 52.17%. Buttlar found that female
authorship percentages varied from publi-
cation to publication but noted that in 9 of
the 16 titles studied, women had greater
than a 50% publication rate, with a high
being 69.34%. In general, it can be noted
that, on the average, women have steadily
increased their role as research dissemina-
tors and in some disciplines are beginning
to be the predominate authors.

Gender studies are not usually a part
of citation analysis, but gender was stud-
ied here as a point of interest. In the Deci-
sion Sciences analysis, 65% of the primary
authors were male; 8% were female; and
27% were unknown (unable to determine
by name). Secondary authors were 90%
male and 10% female.

Citations by Authors in the Same
and Other Disciplines

A primary way of determining the value
of the work in a discipline is by studying
the impact of that discipline on other fields.
An impact factor is the average number of
citations received in one year by the ar-
ticles that appeared during the two previ-
ous years. Journal Citation Reports (JCR),
Social Science Edition, was used to ascer-
tain the extent to which articles published

in Decision Sciences are being cited (Journal
Citation Reports, 1997).

The Journal Citations Reports database
shows that in 1997 Decision Sciences was
cited in related journals 894 times. This re-
port is published annually and provides
valuable information on citation activity.
The report on 1998 data will be published
in the fall of 1999.

Information from the Journal Citation
Reports includes the following data fields
with sort and filter options:

1. Total Cites indicates the total number of
times that each journal as been cited in a
given year.

2. Impact Factor measures the frequency
with which the average article in a jour-
nal has been cited in a particular year.
The impact factor helps evaluate a
journal’s relative importance, especially
when compared to others in the same
field. The impact factor is calculated by
dividing the number of current citations
to articles published in the two previ-
ous years by the total number of ar-
ticles published in the two previous
years; for example, the formula for the
impact factor for a journal published in
1997 is calculated as follows:

Cites in 1997 to articles
published in 1995 =23
1996 = 25

1995 + 1996 = 48

Number of articles

published in 1995 =30

1996 = 32

1995 + 1996 = 62
Calculation:

Cites to recent articles / Number of
recent articles = 48/62 = 0.774 Impact
Factor

3. Immediacy Index is a measure of how
quickly the average article in a specific
journal is cited.

Cites in 1997 to articles
published in 1997 = 10

Number of articles
published in 1997 = 32

Calculation:

Cites to current articles / Number of
current articles = 10/32 = .312 Immediacy
Index

Decision Line, December/January 2000



4. Cited Half-Life reflects the ongoing use
of a particular journal. It is the number
of publication years from the current
year, which accounts for 50% of current
citations received. This figure helps
evaluate the age of the majority of cited
articles published in a journal. Only
those journals cited 100 times or more
time have a cited half-life published in
Journal Citation Reports. The cited half-
life for a historical article would be ex-
pected to be greater than that for an
article on technology that is constantly
changing.

As Table 2 shows, in 1997 Decision Sci-
ences had 894 total cites and ranked 11th
out of a total of 59 journals. In 1996, Deci-
sion Sciences ranked 12th with 927 total cites;
in 1995 it ranked 13th with 737 ; and in 1994,
itranked 12th with 753 total cites. The rank
for total cites has improved from 1994 to
1997.

The impact factor for Decision Sciences
in 1997 was .586 for a ranking of 27th out
of 59 journals; in 1996, .430 for a ranking of
29th out of 48 journals; in 1995, .500 for a
ranking of 23rd out of 38 journals; and in
1994, .459 for a
ranking of 24th

Journal Citation
Reports, Social Science
Edition was used for
the years 1994 to 1997
to compare total cites,
impact factor, imme-
diacy index, and cited
half-life, listing journals
in the category of

Information obtained from
Journal Citation Reports
shows that Decision
Sciences is well represented
in the area of total cites and
is improving its impact
factor and immediacy index.

out of 36 jour-
nals. The rank for
impact factor has
improved con-
tinuously from
1994-1997.

The imme-
diacy index for

“Management” (Jour-

nal Citation Reports,

1997). Most of the journals on the list are
listed in Cabell’s Directory of Publishing Op-
portunities in Management and Marketing
(Cabell & English, 1997-98). The number of
journals on the list varied each year. The
1997 report listed 59 journals; 1996, 48 jour-
nals; 1995, 38 journals; and 1994, 36 jour-
nals. See Table 2.

Decision Sciences

in 1997 was .000
because there were no citings in 1997 to
articles published in the journal in 1997. In
1996, the immediacy index was .176 for a
ranking of 9th. In 1995, it ranked 20th with
.083.In 1994, the immediacy index was .028
for a ranking of 31st. The immediacy index
has improved from 1994 to 1997.

1997 1996 1995 1994
Number of Journals on JCR Report 59 48 38 36
Data for Decision Sciences
Total Cites 894 927 737 753
Rank for Total Cites (Rank/Total) 11/59 12/48 13/38 12/36
Impact Factor .586 .430 .500 .459
Rank for Impact Factor (Rank/Total) 27/59 29/48 23/38 24/36
Immediacy Index .000 176 .083 .028
Rank for Immediacy Index (Rank/Total) .000 9/48 20/38 31/36
Cited Half-Life 8.6 8.2 7.9 7.4
Rank for Cited Half-Life (Rank/Total) 10/59 11/48 10/38 12/36

Table 2: Summary of Decision Sciences Data: Journal Citation Reports, Social Science

Edition 1994-1997.

The 1997 cited half-life for Decision Sci-
ences was 8.6 for a rank of 10th. In 1996 the
cited half-life was 8.2 for a rank of 11th. In
1995 the cited half-life was 7.9 for a rank of
10th. In 1994 the cited half-life was 7.4 for a
rank of 12th. The higher rank in 1997 indi-
cates that Decision Sciences is being used
for longer periods of time than it had been
previously.

Journal Citation Reports also publishes
information showing which journals are
citing articles in a specific journal; that is,
Decision Sciences.

These reports provide valuable infor-
mation to faculty who are judged for their
publishing record, to administrators who
must do the evaluating, and to the journals
that are listed in the databases. This means
of evaluation should be used along with
other methods, such as peer review. Pit-
falls that all should be aware of are citation
biases, such as language barriers, criticism
of an article instead of agreement, cour-
tesy citations, and readership size for dif-
ferent areas of study. Also, these databases
are electronic, but errors could be made at
the data-entry level, causing information
to be incorrect. All whose livelihood is in-
volved with citation analysis should check
as much as possible to ensure that data is
correct. Journal editors, especially, should
be aware of how and where data about
their authors and articles appear and should
monitor the information.

Conclusions

The results of the manual count reveal that
Decision Sciences exceeded the criteria of
number of citations, number of citations to
journal, and average pages. It falls short
on citations less than five years from date
of publication, author self-citations, and
journal self-citations. It was shown, how-
ever, that a majority of the authors were
quoting themselves and the journal at least
once. Citations of less than five years from
the date of publication were lower than the
criterion of 43%, with Decision Sciences hav-
ing 22%. This seems to be the one short-
coming of greatest importance. Authors
should be using more recent references.
This, of course, is dependent on the topic
of the article. Regarding gender analysis,
men far outnumber women in publishing
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in this journal, contrary to the research that
shows women gaining in publication rates.
From these results, it can be said that this
journal is moving toward being hard-sci-
ence, research-based with a few areas
where attention is needed.

Information obtained from Journal Ci-
tation Reports shows that Decision Sciences
is well represented in the area of total cites
and is improving its impact factor and im-
mediacy index. Its cited half-life shows that
the journal is being used for a longer time
in recent years.

It is not recommended that Journal Ci-
tation Reports users depend solely on cita-
tion data in their journal evaluations.
Citation data are not meant to replace in-
formed peer review. Additionally, careful
attention should be paid to the many con-
ditions that can influence citation rates, such
as language, journal history and format,
publication schedule, and subject specialty.
This caution is supported by Eugene
Garfield, the founder of the Institute for
Scientific Information, who says,

Using journal impact factors as a sur-

rogate for actual citation counts is to

be avoided. We all know that there is

considerable variation within a par-

ticular journal. However, this does not
mean that the impact factor of the jour-
nal in which a person has published is
irrelevant. Certainly there is some pres-
tige accorded a scientist who manages
to have his papers accepted in high
impact journal. (Garfield, 1998)

In conclusion, citation analysis is an
important factor in the evaluation of jour-
nals, articles, and authors. Careful moni-
toring of databases by all who are affected
by them, along with other means of evalu-
ation, should ensure more valid results.
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