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Why authors choose some references in preference to
others is a question that is still not wholly answered
despite its being of interest to scientists. The relevance of
references is twofold: They are a mechanism for tracing
the evolution of science, and because they enhance the
image of the cited authors, citations are a widely known
and used indicator of scientific endeavor. Following an
extensive review of the literature, we selected all papers
that seek to answer the central question and demon-
strate that the existing theories are not sufficient: Neither
citation nor indicator theory provides a complete and
convincing answer. Some perspectives in this arena
remain, which are isolated from the core literature. The
purpose of this article is to offer a fresh perspective on
a 30-year-old problem by extending the context of the
discussion. We suggest reviving the discussion about
citation theories with a new perspective, that of the read-
ers, by layers or phases, in the final choice of references,
allowing for a new classification in which any paper, to
date, could be included.

Introduction

From the scientist’s perspective, knowing the mechanisms
that govern the choice of references is of interest for at least
two reasons. First, a citation (of a reference) comprises the
essential unit of information, one that allows for the progress
of science to be followed (Cozzens, 1985, p. 136). Therefore,
the only way to observe the progress of science is by know-
ing the original sources of ideas and how they later evolved
(Mclnnis & Symes, 1988; Price, 1963; VVan Dalen & Henkens,
1999). Second, not only do scientists’ rewards, promotions,
and research funds depend on the number of times that their
papers are cited (and by whom and in which journals) but
at the same time, the global analysis of citations is a general
tool for evaluating and managing the level of science in many
countries (Aksnes, 2006, p. 177). This is based on a range
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of criteria such as the ranking of journals, obtaining funds
for research subjects, evaluation of universities, the impact
of papers, and maps of science (Cano, 1989; Leydesdorff &
Amsterdamska, 1990; Nicolaisen, 2007; Snyder, Cronin, &
Davenport, 1995), despite the limitations of such methods
(e.g., Coleman, 2007; MacRoberts & MacRoberts, 1996;
Marx & Cardona, 2007; Szava-Kovats, 1994).

To date, the theories for explaining the selection of ref-
erences are not convincing (Baldi, 1998; Leydesdorff, 1998;
Nicolaisen, 2004; Wouters, 1999a, 1999b), but there has been
an increase in the number of publications on this subject,
as can be seen in Figure 1. That is because it seems that
this viewpoint screens other alternatives. In this sense, this
is not a small problem because all papers that analyze non-
motivational factors are removed from this debate, and as a
result, these are not included in any complete citation theory
(van Raan, 1998). We seek to remedy this problem.

The aim of this article is to show that this controversy is
simply the consequence of choosing the author’s perspective
as the unit of analysis. In other words, it is only a sublevel of
selection in a choice process that is more globally referenced.
With our new proposal, this controversy would be trans-
formed through the analysis of author prejudices that modify
a previous level of decision making, which depends on the
function of the citation in the paper. The result of this model
is a reclassification of all factors and papers that analyze this
line of research. In relation to this, we have found 12 bibli-
ographical surveys (Bar-llan, 2008; Brooks, 1988; Cozzens,
1981; Cronin, 1984; Liu, 1993b; Luukkonen, 1997; Moed,
2005; Nicolaisen, 2007; Sen, 1996; Small, 1982; Walling,
2005; H.D. White, 2004a); however, none make a theoretical
analysis of the total stream as does this work.

The structure of the article is as follows. First, we describe
the setting of the problem by means of an extensive biblio-
graphical survey. Next, we present the core of our article—the
proposition of our new selection model of citation as a contri-
bution to a more integrated theory of references—and attempt
to gather together all articles about citation behavior. Finally,
we suggest future research and discuss the central focus.
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Method

We compiled all papers, books, and theses from several
databases according to key words—citation studies, citation
behaviors, citation theory, citation analysis, citation process,
references, self-citations, evolution of science, and citation
index—and selected all papers that answered the question of
why authors cite (see Appendix). To our knowledge, at the
present time, there are 127 papers related to the central
theme of this article and 12 additional surveys named ear-
lier (139 papers in total). Overall, there is a majority of
empirical studies (78.7%) as opposed to purely descriptive
ones (21.3%). These works are spread over 30 different
journals (almost 47% between JASIST and Scientometrics)
across nine branches of science, the most represented being
information science (21.6%) followed by science in general
(19.2%).

The foundation of Citation theory! rests on the descrip-
tion of researchers’ motivations for citing (Walling, 2005).
The basis of the theory of citations comprises two alterna-
tives: normative and social constructivist theories. The first
theory is based on processes of production and validation of
scientific knowledge, from an internal perspective, founded
on the norms of science (Merton, 1942). The second theory
rests on the social and economic conditioning of scientific
production, from an external perspective, based upon the
impact of journals, the prestige of authors, self-interest, or
a target audience (Gilbert, 1977; Kaplan, 1965; Latour &
Woolgar, 1979). In other words, the influence of one paper
within science depends on “what one says” in the normative
view and on “who one is” in the constructivist view (Stewart,
1983). Between these two major theories, there is an eclec-
tic position, or multidimensional approach, which confronts

1For explanations in detail, see Nicolaisen (2007).
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critics of the normative position and defends citation analysis.
This third approach views citation as a multifaceted process,
but there is no original view of citation (Cozzens, 1989),
although the multidimensional approach seems to show some
convergence, according to empirical evidence (Rowlands,
1999).

From our review of the literature, it is unquestionably
true that from all the articles in this research stream, there
are 42 (33% of the total) that cannot be classified into any
one of the three existing citation theories (see Figure 1). Con-
structive theory provides a better, though still insufficient,
explanation than the normative one of the findings of citation
contentand context studies about the functionality of citations
(Luukkonen, 1997). That is, the controversy between norma-
tive and social constructivist theory does not offer a complete
answer to the central question of this study. The theoreti-
cal explanation of the citing behavior of scientists through
citation theory is not valid, but one is needed (Leydesdorff,
1998; van Raan, 1998; H.D. White, 2004a; W. White, 2001;
Wouters, 1999a, 1999b).

Harter (1992) argued that the act of citing is a personal and
psychological process, but from the perspective of relevance,
it has been demonstrated that there is a sociocultural environ-
ment that contrasts with personal processes (Hjarland, 2002).
Moreover, scientists in the same discipline tend to cite refer-
ences from homogeneous sources (Cronin, 2000; Nicolaisen,
2004; Skilton, 2006), but not the same reference lists (Moed,
2005, p. 212). Wouters (1998) believed that this is because
of confusion between citation and reference. We demonstrate
that citation theory does not embrace all papers that explain
why scientists cite (see Appendix). Therefore, the alternative
explanation of authors’ referencing behavior through citation
indicators is not suitable because it is impossible to link the
sign citation to a specific behavioral citation (Martens, 2001;
Wouters, 1999b). This is a semiotic view that considers a

This is a preprint of an article accepted for publication in Journal of the American Society for Information Science
and Technology copyright © 2009 (American Society for Information Science and Technology)



citation culture and nothing else. Another view of citation
theory claims that authors are in general honest and use
references to their inspirations and sources (Cronin, 2005;
Nicolaisen, 2004; Rowlands, 1999). However, a global under-
standing of the nature of the reference and authors’ reasons
for citing is necessary for an evolutionary view (Moed, 2005;
Nicolaisen, 2007). This is the foundation of our model: a
selective process (Arunachalam, 1998; Cronin, 2005).

Results: A Model of Selective Reference
Choice by Layers

In our opinion, the appeal, and subsequent success, of
the controversy between normative and constructive the-
ories arose because of the overly simple analysis of the
reference phenomenon—that it is attributable to a single
perspective: the author’s pride. That is, the author could in
theory believe that she or he is the only “free” decision maker
and chooses to cite what she or he wishes; however, this
reasoning is deceptive because it equates the choosing of
information from which science evolves and the improving
of the author’s personal status. If this decision were neutral
(i.e., without other restrictions), it would seem reasonable to
take one attitude or another depending on personal ethics.

Nevertheless, another dimension of the same problem
may be considered in line with Moed (2005). For instance,
it should be remembered that if a scientist researches and
publishes, it is because there is another fundamental actor
in this relation who wishes to improve her or his wisdom:
namely, the reader (Budd, 1999; Cronin, 2000; Garfield,
1980; Harwood, 2008; Kurtz et al., 2005). From the reader’s
perspective, it is slightly more difficult to justify a scientist
citing a boss, coauthor, editor, reviewer, or friend instead of
the real seminal papers (Aksnes, 2006). For this reason, we
believe there is a multilayered selection process and limi-
tations which impact on behavior before the final choice is
made. In other words, an author’s self-interested behavior
is always possible when she or he believes that her or his
actions can be hidden from readers.

We believe that an acceptable solution for showing this
tendency is through a dynamic model of layers or phases. In
this way, we can easily represent the importance of the deci-
sions that an author makes up to the final reference selection.
The first level is the external and objective limitations on an
author’s or reader’s focus, which hinder or reduce the possi-
bility of quoting sources. The second level, which we have
named “functional selection” according to previous litera-
ture, is the first objective selection by authors from the totality
of papers on the same theme, analyzed by function and utility.
Finally, the last phase is the reference choice or “preferential
selection.” It seems clear that authors cannot cite all refer-
ences when a large number exist (Marx & Cardona, 2004) or
when space is limited (Seglen, 1998, p. 225). Thus, they select
specific papers depending on personal preferences. This last
phase, therefore, is a subjective decision related to honesty.
With this new focus, the constructivist theory is not the oppo-
site of normative theory but is a sieve that retains one paper

or another as a function of the author’s personal prejudices.
Figure 2 shows our reasoning in graphic form.

Phase 1: External Limitations

There are some limitations that reduce the probability of
citing articles (Soper, 1976). If a paper or a document cannot
be accessed, it is not ethical to quote it because it cannot be a
source of ideas (Simkin & Roychowdhury, 2003). We identify
two basic restrictions on citation choice. The first restriction
is access to information, which affects behavioral researchers
(Schaffer, 2004). Some papers are impossible or difficult to
obtain, or read. This problem has been reduced in impor-
tance thanks to the growth of digital technology (Lawrence,
2001). A related problem is the intellectual property restric-
tions that protect databases (Gardner & Rosenbaum, 1998).
The second restriction is language: Authors may be unable
to understand a paper because they cannot read the language
in which it is published (Cronin, 2005, p. 1507; Martens &
Goodrum, 2006, p. 332). In practice, non-English papers are
less likely to be read because English is the tongue of science
(Montgomery, 2004). For example, Korean papers are less
likely to be cited by non-Korean scientists regardless of their
quality (Kim, 2004).

Phase 2: Functional Choice

Once the author knows all usable papers, she or he needs
to classify them by function. That is, each reference may be
useful for demonstrating a particular point in the paper. In
this way, citations justify the methodology, recount previous
steps in the study, or are used simply to provide a particular
definition or comment to develop hypotheses.

This second level in this choice is fundamental because
authors need to elaborate their reasoning; however, the only
requisite is to demonstrate the incremental knowledge that
they contribute to science. It is not necessary to prove again
all useful previous findings of earlier authors but simply to
cite them to reinforce their own findings and convince read-
ers of the logical truth of their ideas (Merton, 1968). We
view this choice as objective, although it is a personal deci-
sion, because this choice has no moral implications but only
depends on the ability of authors to identify the best sources
in relation to their function in the paper (Krampen, Beker,
Wahner, & Montada, 2007). At this level of the selection pro-
cess, the most interesting aspect is that authors are interested
only in providing the information, which is most relevant to
readers, and in providing more studies to elaborate their ideas.
In short, they want to guarantee that their papers have suf-
ficient quality to be published in journals. In other words, it
could be said that authors select references from the readers’
perspective.

The different functions that we have collated from the lit-
erature listed in the Appendix are summarized in Table 1.
This table displays the concept and its explanation. If a cita-
tion does not inform readers, it is unnecessary and is called
a “perfunctory citation.”

This is a preprint of an article accepted for publication in Journal of the American Society for Information Science
and Technology copyright © 2009 (American Society for Information Science and Technology)



Elé Vave

All papers that support
a hypotheses

T (T e Voo
FIRST LAYER o . Language |
o 9 ! Are there barriers to !
(External < z2 ! utilization/quotation? and Access !
Limitations) O ! Limitations i
S S I A No_
i Do the remaining E 3
SECOND LAYER %’ 3 3 papers contribute materially Perfunctory v 3
(Functional < 8 ° ! to the study? Function L
Selection) go i E 3
i Yes |
""""""" pro S
Is the author dishonest (F;
prejudiced? behavior s
3]
THIRD LAYER 29 E ,
(Preferential < 85 > > PeArL;th:crtisve
Selection) S0 S P
] Reference of a
EES baper i
behavior

FIG. 2.

Reader’s Perspective

Reference selection process.

TABLE 1. Functions of citations in the text.

Function Explanation

Conceptual Citation is useful for showing concepts, definitions, or interpretations, or for substantiating a statement or an assumption.

Operational Citation contributes additional information, data, a point of comparison, a theoretical equation, or methodology. Results of the citing
article furnish a new interpretation/explanation of the data of the cited source, a methodology, or formulation of research problems.

Organic Parts of relevant literature that are influential, essential, basic; descriptions of other relevant work. The results of the citing article prove,
verify, or substantiate data or interpretation of the cited source.

Perfunctory Citation that is casual, unusual, neutral, or made with reservations, or for ceremonial purposes. It is included as a note or with no clear

indication of reasons.
Evolutionary
Juxtapositional
Confirmative
Negational

Historical background; citations are mentioned in the introduction or discussion as part of the history and the state of the art.

Additional information that is supplementary or illustrative.

Cited source is positively evaluated, is of critical importance to results.

Cited source is negatively evaluated: partial or total negation; for example, when a theory or method is not applicable or not the best one,

the citation is made with criticism and another treatment is proposed by author. It could be with the aim of correction, discussion,

or disclaimer.
Others

Alerting readers to forthcoming work, anticipated value, or new research.

Phase 3: Preferential Selection

In the process of citation choice, when authors have
selected all useful papers for each function and seek to max-
imize the quality of their research, the third level is applied.
It is possible that there are several (generally many) ref-
erences that guarantee the same utility for each function.
Because in most cases it is impossible and irrelevant to

cite all of them, authors are obliged to choose those which
they consider the best, or in the words of Nicolaisen (2004),
the handicap. Here, the honesty of the authors has a role
(Cronin, 2005; Merton, 1979; Nicolaisen, 2007). We con-
sider this third step a truly subjective selection because it is
from the author’s perspective. There are some examples of an
author’s subjective reference choices being cryptomnesia or
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TABLE 2. Classification of types of prejudices in the literature review.

Types of prejudices

Subspecies of each type

Author

Numbers of authors, nationality, rank/status/ position, sex, social ties, university, specialty, age, degree, relative standings of

the collaborating authors, educational experience abroad, length of publishing career, position of syllabus author, institutional
status of author, cryptomnesia, obliteration by incorporation.

Journal

Impact factor, visibility, language, “window dressing,” country, type of contents/topic/focus, size, frequency, reputation of

editorial board, circulation numbers, balance of trade, delay, time, age of journal, sponsorship, internationality, format,
online availability, target, publicity, journal spectrum.

Paper Size/number of pages, number of years elapsed, order of articles in an issue, whether article is a comment/reply/note,
historical content, regional empirical focus, type of paper, sources, bibliography, access to paper.

Subject
standard reference/norms.
Others

Focus, type, originality, theoretical or empirical content, same subtopic, category of discipline, utility, usefulness appraisals,

Regional specialization, total number of citations per paper, lack of citations, interest, novelty, utility, significance, social and

psychological factors, research channel, location of references.

citation amnesia (Garfield, 1980)—when an author does not
recognize the original idea—or obliteration by incorporation
(Merton, 1996, p. 30)—when some ideas are accepted, but
authors are no longer cited. There is a question of honesty
and a problem of acknowledging intellectual debts (Garfield,
2002).

We have called this phase “preferential selection” because
although it could rest on strictly scientific criteria, it also is
true that an author could have subjective prejudices. As an
example, there could be providing the same definition, on
which an author bases her or his reasoning. The scientific
utility (i.e., the necessary function in the paper) is guar-
anteed; however, the paper published in the highest rated
journal would make the topic seem more relevant. If the
author of the cited paper is on the editorial board (if this
situation occurred by chance), there would be an extra bonus
because of the probability that she or he would review the
paper. It also is true that one cites others to gain political
advantage as part of the social process of knowledge con-
struction (Latour, 2002); however, we would add that this
occurs with the limitations discussed earlier. In this way, in
contrast to Cozzens (1989), this view would partly invalidate
the traditional controversy between normative and construc-
tivist theories because the normative theory would assume
our whole model from the first phase through to the third.
But, looking for a simile, the constructivist theory would
only permit the final choice of this third step. Therefore, the
debate is narrowed down because authors do not face terrible
moral and ethical dilemmas between scientifically correct ref-
erences and those most profitable to their interests, but they
simply choose among a group of similar papers according
to their scientific utility. Depending on their prejudices (or
susceptibility to external pressures), however, they make a
final choice that benefits them. For this reason, the tension
between normativist and constructivist theories is irrelevant,
but what matters is the degree of prejudice among authors,
research lines, or branches of science, as it was empirically
demonstrated (Baldi, 1998; Leimu & Koricheva, 2005).

Table 2 displays the most important prejudices.

One characteristic of this focus is that there is more interest
in the consequences of citation (publishing in an important

journal, receiving better consideration of a paper, or obtain-
ing promotion) than in citation itself. In fact, this focus is the
current tendency. However, this is a limited view because
the sample is difficult to generalize to other subjects and
because the importance of papers depends on sample size
(Shadish, Tolliver, Gray, & Gupta, 1995).

Discussion and Future Research

In this article, we argue from an empirical standpoint that
although the research on citation is interesting, it does not
offer a total explanation of this phenomenon. Our multilay-
ered selection of references is a new perspective that clarifies
several aspects. First, the constructivist theory is not the
antithesis of the normative theory, as seems to be derived
from previous literature, but it has a mediating effect. In this
way, the question is not which theory is more powerful or
whether the former exists but which has the greatest influence
because it is certain that both have an impact.

Many interesting research questions arise from this new
perspective. For instance, as discussed earlier, we find that
prejudices may exist even in the best journals. However,
authors also can detract from the quality in their own inter-
est by means of self-citation (Lawani, 1982) or conditioning
by groups of researchers (Wuchty, Jones, & Uzzi, 2007).
This is a delicate, but fundamental, issue; in other words,
either the quality of papers is guaranteed or such preju-
dices will damage the development of science. In any case,
it seems that prejudice is diametrically opposed to science,
which should be totally objective. It requires honest refer-
encing by authors that may be trusted by readers. Thus,
it seems logical to believe that sexual, ethnic, and educa-
tional prejudices would be eliminated for the good of science.
Therefore, it would be interesting not only to learn the
degree of prejudice in each branch of science but also to
discover mechanisms for completely eliminating these from
research.

Another consequence of this dynamic model is the demon-
stration of the different perspectives that must be analyzed.
This article studies only two perspectives: the author’s and
the reader’s. We have shown how, by considering the author’s
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focus, the model improves in depth and interest; however,
although we have included these in the model, we have not
forgotten another fundamental protagonist in this story: the
editor. Latour (2002) considered the process of publication
to be a strategic game among enemies and friends, and in this
process, the editor is the bottleneck where all interests con-
verge. For this reason, she or he is in the optimum position to
avoid or promote reasonable behavior. On the other hand, an
editor with ateam of reviewers can encourage several kinds of
prejudice. From this perspective, some other research ques-
tions arise. For instance, if the relationship between an author
and an editor is considered a strategic game, then an equilib-
rium of interests may be founded between them. That is, there
would be an optimal decision on the part of both the author
and the editor, without neglecting the readers. However, we
can only go so far. With this model, there could be a sensible
analysis of how, by varying the conditions of the problem,
certain behavior could be encouraged or eliminated.
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