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The heterogeneity of author self-citations is highlighted 
and a systematic scheme for their classification is 
presented. Self-citations are either synchronous or dia- 
chronous and each of these classes or genera has four 
subclasses or species. The distribution of self-citations 
among the four species is governed by a number of fac- 
tors including collaborative tendencies in the discipline 
or research specialty and the relative statuses of the 
collaborating authors. The classification of self-cita. 
tions may be applied to study aspects of research col- 
laboration and the matter of egotism in scholarly work. 

Introduction 
It has been remarked that the term self-citations is 

used by different people to refer to various forms of rela- 
tionships between citing and cited articles [l]. Earle and 
Vickery [2] have defined subject field self-citation. They 
reported that of the references contained in social science 
sources, 58% belong to the social sciences; they de- 
scribed this by stating that the self-citation of the social 
sciences as a whole was 58%. The corresponding values 
for science and for technology were 70 and 81 TO, respec- 
tively [2]. Journal self-citation occurs when an article 
cites another article published in the same journal. The 
self-citation rates for two American agronomic journals, 
Agronomy Journal and Crop Science, were 52 and 6070, 
respectively, and for two French agronomic journals, 
L Agronomie Tropicale and Annales Agronomiques, 
were 100 and 8370, respectively [3]. 

The term self-citation has also been used to describe 
the relationship between the citing paper and the cited 
paper when both originate from the same institution 
[4,5]. Most commonly, however, self-citation is used to 
describe the relationship between the authors of the 
citing and of the cited papers. This article deals exclu- 
sively with this kind of self-citation which one may call 
author self-citations. 
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Citation analysis has become an important research 
technique with applications in various disciplines in- 
cluding sociology, history, and research policy [6]. There 
have been objections to certain applications, such as the 
use of citations to measure the quality of research pro- 
ductivity, because of the phenomenon of self-citations 
[6-81. In other situations, self-citations are regarded 
merely as a “disturbing variable” [6], and presumably 
not worthy of careful study in their own right. And yet, 
self-citations, no matter how they are defined, constitute 
a large fraction of total citations. Tagliacozzo 111, who 
conducted the only systematic study of author self-cita- 
tionsper se, reported that they amount to 16.6% in plant 
physiology and 17.5% in neurobiology. 

The objective of this article is to establish a framework 
for clarity in discussions of the subject of author self- 
citations. It highlights the heterogeneous nature of self- 
citations and presents a scheme for their systematic clas- 
sification. 

Two Genera of Self-citations 

Discussions of author self-citations encountered in the 
literature give the misleading impression that self-cita- 
tions are homogeneous. This is not so. There are two 
classes of self-citations, and within each class, four cate- 
gories are identifiable. Borrowing the terminology of tax- 
onomy, we may say that there are two genera of self-cita- 
tions and that each genus contains four species. 

The two genera are synchronous self-citations and di- 
achronous self-citations. An author’s synchronous self- 
citations are those contained in the citations the author 
gives, whereas diachronous self-citations are those in- 
cluded in the citations an author receives. That is, when 
self-citations are considered along with the references 
listed by an author in his papers, they are synchronous 
but when the same are considered along with the cita- 
tions made to the works of the author, they are diachro- 
nous. For example, there is a total of 11 references in this 
article; of these, three are this author’s own works. The 
synchronous self-citation rate for this one article is there- 
fore 27.3%. This article has not yet been cited by any- 
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body and therefore the diachronous self-citation rate for 
this article is as yet undefined. 

In general, an author’s synchronous self-citation rate 
is determined by considering all the papers he has pub- 
lished or coauthored, finding the number of his own 
papers listed in the references, and expressing this as a 
percentage of the total number of references in all the pa- 
pers. To determine an author’s diachronous self-citation 
rate, one needs to consult an appropriate citation index 
or a combination of citation indexes to find out how 
many times the works of the author have been cited. One 
notes how many of these citations were made by papers 
in which the author’s name appeared and then calculates 
what percentage these self-citations constitute. 

While an author may cite his own works, he normally 
also cites other persons’ works as well. Therefore, a syn- 
chronous self-citation rate of 100% would be extremely 
rare. Every scholarly author has a defined synchronous 
self-citation rate which is either zero or a positive figure 
(the improbable exceptions would be those, if there are 
such, who habitually do not include any reference in 
their scholarly writings). On the other hand, the diachro- 
nous self-citation rates of many authors are undefined 
because their works have been cited neither by others nor 
by themselves. A 100% diachronous self-citation rate is 
conceivable but the incidence is low. In one study, the ci- 
tations received by a random sample of 315 and a quality 
sample of 555 cancer research papers published in 1974 
during the first five years following publication (1974- 
1978) were examined. Eleven of the 315 (3.5%) and only 
4 of the 555 (0.7%) had 100% diachronous self-citations. 
All 15 papers had few citations; none had more than 3 

As a further illustration of the distinction between 
synchronous and diachronous self-citation, the first four 
articles in the first issue of the Proceedings of the Na- 
tional Academy of Sciences, USA for the year 1977 (Vol. 
74) were selected arbitrarily and the citations these 
papers gave were analyzed; the analysis yielded the syn- 
chronous self-citation rates for the four articles. The cita- 
tion which these papers received during the first four 
years following their publication, i.e., 1977-1980, were 
ascertained by searching the Science Citation Index 
(SCI). From the SCI data, the diachronous self-citation 
rates were calculated. The rates for both genera of self- 
citations are displayed in Table 1. 

From the limited illustrative data of Table 1 ,  it is evi- 
dent that a paper (or an author) may be characterized by 
the following relationships: 

( I )  a high synchronous self-citation rate and a low 
diachronous rate (e.g., articles 1 and 4), 

(2) a low synchronous self-citation rate and a high 
diachronous self-citation rate (e.g., article 2), 

(3) a high synchronous self-citation rate and a high 
diachronous self-citation rate (e.g., article 3). 

Another possible combination, not revealed by the illus- 
trative data, would be a low synchronous rate associated 

~91. 

TABLE 1. Synchronous and diachronous self-citation ratcs for the first 
four articles of Proceedings uf the National Academy of Sciences, Vol. 
74, 1977. 

Diachronous Rate 
Article Synchronous Rate (1977-1980) 

1. Ogunmola, G. 
B.; Zipp, A.; 
Chen, F.; Kauz- 
mann, W. 
PNAS. 74: 1-4; 
1977. 

2. Hindman, J.C.; 
Kugel, R.; 
Svirmickas, A.; 
Katz, J.J .  PNAS. 
74: 5-9; 1977. 

3. Lee, S-H.; 
Jhon, M.S. ,  
Eyring, H. 

12; 1977. 
4. Van Wart, H.E. 

and Scheraga, 
H.A. PNAS. 74: 
13-17; 1977. 

PNAS. 74: 10- 

All four articles 

Total of 22 citations 
of which 6 were self- 
citations, i.e., syn- 
chronous rate is 
27.3%. 

Total of 16 cita- 
tions. No self-cita- 
tion, i.e., synchro- 
nous rate is 0.0%. 

Total of 17 citations 
of which 6 were self- 
citations, i.e., syn- 
chronous rate is 
35.3%. 
Total of 24 citations 
of which 8 were self- 
citations, i.e., syn- 
chronous rate is 
33.3%. 
Total of 79 citations 
of which 20 were 
self-citations, i.e., 
synchronous rate is 
25.3%. 

Total of 11 citations 
of which 1 was self- 
citation. Diachro- 
nous rate is thus 
9.1%. 

Total of 17 cita- 
tions of which 4 
were self- cit at ions. 
Diachronous rate is 
thus 23.5%. 
Total of 1 citation 
which was a self-ci- 
tation. Diachronous 
rate is 100.0%. 

Total of 8 citations 
of which 1 was self- 
citation, thus Dia- 
chronous rate is 

Total of 37 citations 
of which 7 were self- 
citations, thus Dia- 
chronous rate is 
18.9%. 

12.5%. 

with a low diachronous rate. Each of these possibilities 
may have sociological significance worth investigating. 

By making the distinction between synchronous and 
diachronous self-citations, certain sociological issues be- 
come immediately better understood. For example, take 
the issue of egotism. A high synchronous self-citation 
rate does not necessarily imply egotism whereas a high 
diachronous rate definitely does. A researcher’s synchro- 
nous self-citation rate may be high but if he also is cited 
heavily by others, his diachronous rate would be low. 
Such a researcher is not an egotist. Indeed, a high syn- 
chronous self-citation rate coupled with a low diachro- 
nous self-citation rate may well suggest that the re- 
searcher concerned is a productive and key figure in his 
research specialty. Conversely, a researcher may have a 
low synchronous self-citation rate and yet a high, possi- 
bly 100’70, diachronous rate. This would be a case of ego- 
tism. Sociological applications of the classification of 
self-citations need to be explored further. 

The Four Species of Self-Citations 

It was noted that each genus of self-citations has four 
species. The four species of the synchronous genus are 
exactly analogous to those of the diachronous genus. It is 
not, therefore, necessary to describe the species sepa- 
rately for each genus. 
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Species I is a self-citation in which the first-named 
author of the citing paper is also the first-named author 
of the cited paper. This may be called the classic author 
self-citation and it is probably the only type which most 
investigators consider. 

Sj’ecies I1 self-citation is one in which any of the co- 
authors of the citing paper is the first-named author of 
the cited paper. 

Species IIZ is a self-citation in which the first-named 
author of the citing paper is a coauthor of the cited pa- 
per. It is possible, however, to have a self-citation in 
which a coauthor of the citing paper is the first-named 
author of the cited paper (Species II) and the first-named 
author of the same citing paper is a coauthor of the same 
cited paper. To ensure mutually exclusive classes, the au- 
thor recommends and adopts the convention that only 
self-citations in which the first-named author of a citing 
paper is a coauthor of the cited paper, but where the 
first-named author of the cited paper is not a coauthor of 
the citing paper will be described as Species IIZ self-cita- 
tion. 

Species IV self-citation is one in which a coauthor of 
the citing paper is also a coauthor of the cited paper. 
Note that the conditions for Species I and IV, and Spe- 
cies [I, 111, and IV may hold concurrently. Therefore, 
again adopt the convention that a self-citation will be- 
long to Species IV if and only if it is not Species I, 11, or 
111. 

Illustrative Data and Discussion 

Collection of data on the individual species of syn- 
chronous self-citations is straightforward, but, because 
of the way existing citation indexes are arranged, collec- 
tion of data on Species I11 and IV of diachronous self- 
citations are extremely laborious and time-consuming. 
The data presented here are for synchronous self-cita- 
tions and are intended only to illustrate the relative 
abundances of the species. 

A sample of 237 research papers in agronomy was se- 
lected from the 1979 literature. These papers had a total 
of 3469 authored references of which 511 had one or 
more authors in common with the citing papers. The dis- 
tribution by species of the self-citations is shown in Table 
2. The 237 papers had a total of 615 authors; thus, the 

TABLE 2. Species distribution of synchronous self-citations in 
agronomic literature. 

Percent of All 
Self-citations Citations 

Percent of All 

Species Species Total ( N  = 511) (N = 3469) 

Species I 220 43.05 6.34 

Specics I11 50 9.78 1.44 
Specics 1V 89 17.42 2.57 
Total 51 1 100.00 14.73 

Species I1 152 29.75 4.38 

Collaborative Index, defined as average number of au- 
thors per paper [9], of the agronomic literature was 2.59 
(standard deviation was 0.24). 

Another sample of 109 research papers was selected 
from the 1974 cancer research literature. The papers 
listed a total of 2432 authored items including 246 self- 
citations. The Collaborative Index for this sample was 
3.43 (standard deviation was 0.37). The breakdown by 
species of the self-citations is shown in Table 3. 

The relative abundances of the species of self-citations 
of any given genus depend on the collaborative tenden- 
cies of authors and the fields to which they belong. Sin- 
gle-author papers cannot have Species I1 or IV self-cita- 
tions. A field characterized by low collaboration and 
high solo effort, such as the arts and the humanities, will 
tend to have high abundances of Species I self-citations 
and very low abundances for the other species. Cancer 
research is one of the most collaborative fields [lo]; this 
is reflected by the relatively low percentage of Species I 
self-citations (2.71% of all citations), i.e., the classic 
self-citations in which the first-named author is the same 
as the first-named author of the citing paper. Agronomy, 
which is less collaborative, has a higher percentage of 
Species I self-citations. The greater the number of 
coauthors of a paper, the greater are the chances that it 
will refer to a paper in which one of the coauthors is the 
first-named author. That is, Species I1 self-citations in- 
crease with collaborative levels. Comparison of the data 
of Table 2 with those of Table 3 indicates that this is so. 

It should be noted that the relationship between self- 
citations per paper and the number of authors per paper 
(the collaborative level) is a subtle one. When only run- 
of-the-mill papers are considered, there is no relation- 
ship [ 11. However, when the diachronous self-citations of 
a random sample and two quality samples of cancer re- 
search papers were studied, statistically significant posi- 
tive correlations between mean self-citations and collabo- 
rative levels were obtained for each of the quality samples 
[9]. But as in Tagliacozzo’s study [I], the correlation for 
the random sample was not statistically significant [9]. 
Species 11 and IV self-citations are apparently higher for 
quality papers than for ordinary papers in a given re- 
search specialty. 

Within a given discipline or research specialty, an- 
other factor that may affect the relative abundances of 

TABLE 3. Species distribution of synchronous self-citations in cancer 
literature. 

Percent of All 
Self-Citations Citations 

Percent of All 

Species Species Total ( N  = 246) ( N  = 2432) 

Species 1 66 26.83 2.71 
Species I1 109 44.31 4.48 
Species I11 26 10.57 1.07 
Species IV 45 18.29 1.85 
Total 246 100.00 10.11 
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the four species of self-citations is the relative standing of 
the collaborating authors. In the master/apprentice type 
of collaboration [Ill, most of the self-citations are likely 
to be those of the “master.” Whenever the “apprentice” 
is the first-named author, Species I and I11 will, in gen- 
eral, tend to be low while Species I1 and IV will tend to 
be high. Where the “master” is the first-named author, 
the relative abundances are reversed. In general, a field 
in which many authors are publishing for the first time 
and one marked by a high “author turnover” will have 
low Species I and I11 self-citations. The distribution of 
self-citations among the four species would probably 
tend to be even where the professional standings of the 
collaborators are comparable, unless there are wide dif- 
ferences in their productivities. 

Summary and Conclusions 

Author self-citations are heterogeneous. Any self-cita- 
tion belongs to either of two broad classes or genera- 
synchronous and diachronous. Each class or genus con- 
sists of four subclasses or species. The two genera and 
the four species are described and illustrated with data 
from agronomic literature and cancer research. 

Some of the factors which may affect the relative 
abundances of the species of self-citations are suggested. 
These include the extent of multiple authorships in the 
research area concerned and the relative standings of the 
collaborating authors. A comparative study of self-cita- 
tions in cancer papers judged to be of high quality and in 
a random sample of cancer papers also indicate that 
quality may be a factor in the relative proportions of the 
four species [9]. 

A classification of self-citations in the manner sug- 
gested in this article has sociological applications. An ob- 
vious one is in the study of research collaboration. An- 
other is in clarifying the issue of egotism and offering 

a possibility for its measurement. These applications 
should be explored further. 
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