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The cognitive and social structures, and publication
practices, of the humanities have been studied bibliome-
trically for the past 50 years. This article explores the
conceptual frameworks, methods, and data sources used
in bibliometrics to study the nature of the humanities,
and its differences and similarities in comparison with
other scientific domains. We give a historical overview of
bibliometric scholarship between 1965 and 2018 that stud-
ies the humanities empirically and distinguishes between
two periods in which the configuration of the bibliometric
system differs remarkably. The first period, 1965 to the
1980s, is characterized by bibliometric methods embed-
ded in a sociological theoretical framework, the develop-
ment and use of the Price Index, and small samples of
journal publications from which references are used as
data sources. The second period, the 1980s to the present
day, is characterized by a new intellectual hinterland—that
of science policy and research evaluation—in which bib-
liometric methods become embedded. Here metadata of
publications becomes the primary data source with which
publication profiles of humanistic scholarly communities
are analyzed. We unpack the differences between these
two periods and critically discuss the analytical avenues
that different approaches offer.

Introduction

How can we characterize the humanities and what sets
it apart from other scientific domains? This question has
burdened both historians and sociologists of science for the
past decades. Although some, such as Rens Bod (2013),
trace a history in humanities research that shows common-
alities between the humanities and other scientific domains,
others point to Snow (1959) and declare the humanities a
different form of inquiry altogether. When the humanities
are largely similar to other forms of scientific enquiry, how
should we understand their differences? If the humanities
cannot be characterized as scientific at all, how then should
they be characterized?

These questions are also important for bibliometricians.
Price (1970) studied this question explicitly, developed an
operationalization of scientificness, and analyzed how the
humanities are indeed distinct from other forms of scien-
tific inquiry. In other bibliometric studies the empirical
investigation of a particular aspect of the humanities, its
publication practices, or social and cognitive structure, are
a by-product of the development of bibliometric data sets,
methods, and indicators primarily used for research evalua-
tion and science policy development. These studies do not
explicitly engage with the question of what characterizes
the humanities but, also for these scholars, we argue, an
answer to this question is important.

Nowadays, within the humanities bibliometric methods
are often mistrusted because of their performative effects as
bibliometric indicators. Bibliometric methods offer a parti-
cular representation of science (Nicolaisen, 2007; Wouters,
1999) and bibliometric representations are always performa-
tive; they potentially influence the science system itself (for
example, Wyatt, Milojevi�c, Park, & Leydesdorff, 2017). The
performative effects of bibliometrics have been documented
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primarily in relation to processes of research evaluation and
how pervasive representations (and particular bibliometric
indicators) might influence research practices (De Rijcke,
Wouters, Rushforth, Franssen, & Hammarfelt, 2016).

However, bibliometric analyses also offer insights into
broader questions regarding the nature of the humanities. We
are in particular interested in the ways the social and cognitive
structures and publication practices of the humanities have been
studied throughout the history of bibliometrics, often in com-
parison to other scientific domains or to a general notion of
“the sciences.” Earlier reviews of bibliometric literature per-
taining to the humanities exist (Ardanuy, 2013; Huang &
Chang, 2008; Nederhof, 2006; part 2.3 in Moed, 2006), but
have been predominantly related to research evaluation. Pre-
vious reviews ask which bibliometric indicators are suitable
to use for evaluative purposes in the humanities (and social
sciences; exceptions being Colavizza, 2017a; Hammarfelt, 2016).

In this article we have two goals: (a) to distinguish the
main conceptual framework, methods, and data sources used
to study the humanities, and (b) to reflect on the analytical
value of different approaches to understand the nature of the
humanities. In light of the first goal, we consider three key
aspects of bibliometric studies. The first is the theoretical
concept around which an analysis is developed such as
“scientificness” or “internationality,” and to understand part
of the theoretical hinterland (Law, 2004) in which biblio-
metric studies are embedded. The second is the bibliometric
method that is developed to operationalize the theoretical
concept. The third element is the data source(s) used to empir-
ically develop the bibliometric method. We understand com-
binations of a conceptual framework, bibliometric method,
and data source as the configuration of the bibliometric sys-
tem, inspired by the work of Rheinberger (2010; see also
Wouters, 2006). We argue that there are two distinct configu-
rations of the bibliometric system, in two periods of scholar-
ship that are markedly different in their approach.

The first period, spanning from 1965 to the 1980s, is
characterized by a sociological framework, the develop-
ment and use of the Price Index, and small samples of
journal publications from which the references are used as
data. We also distinguish between two scholarly communities
that employ bibliometric methods during this period of time—
sociologists and library and information science scholars.

The second period, from the mid-1980s to the present
day, is characterized by a new intellectual hinterland—that
of science policy and research evaluation—in which biblio-
metric methods become embedded. Within this context,
the metadata of publications (type of publication outlet,
language), rather than their references, become the main
data source (with the exception of the science mapping liter-
ature). This focus on the publication profile rather than the
profile of references has important consequences for how
the humanities are characterized. We distinguish between
three types of bibliometric studies in this period conducted
by partly overlapping scholarly communities, all embedded
in the field of library and information science. These three
types of study include: bibliometric indicators and research

evaluation in the humanities; science mapping techniques to
study the cognitive structure of the humanities; and the use
of new national and regional databases to study publication
practices of humanities scholars.

The second goal of this article is to reflect on the analyt-
ical value of different approaches to understand the nature
of the humanities. We identify new analytical avenues, and
question the underpinnings of the concept of international-
ity and how it is intertwined with scientificness. We aim to
stimulate debate in the bibliometric community about the
concepts and empirical measures that we utilize in studies
regarding the humanities, and argue for more (compara-
tive) research into the cognitive and social structure of the
humanities.

Methods

We collected bibliometric publications that employ bib-
liometric methods to study the cognitive or social structures
of the humanities and its publication practices published
between 1965 and 2018. Our search strategy combined vari-
ous methods. We drew on earlier attempts to collect all
publications in bibliometrics pertaining to the humanities,
notably from Ardanuy (2013) and Nederhof (2006). Searches
included the use of Web of Science (WoS) and Google Scholar,
with CitNetExplorer (Van Eck & Waltman, 2014), to explore
the citation network of collected publications to identify im-
portant missing links (we manually included bibliographic in-
formation of publications from which we could not access
bibliographic information throughWoS).

Within the field of research evaluation, we were very
selective. Publications not included are those in which new
bibliometric indicators are developed but in which these are
not used to analyze the social or cognitive structures and
publication practices of the humanities. The focus remained
on the earliest publications where the concept of internation-
ality is developed both conceptually and empirically. Also
included are publications from the field of research evalua-
tion that include a large empirical study; these are often case
studies of humanities publishing in particular countries.

Selected publications are in English and are journal
publications. We acknowledge that we will have missed
publications in other languages that study the cognitive or
social structures of the humanities as represented through
publications in a particular language. We do not expect
that we have missed entirely different types of bibliometric
research. The important research on notions of quality in
the humanities (for example, Hug, Ochsner, & Daniel,
2013; Ochsner, Hug, & Daniel, 2012, 2016) does not employ
bibliometric methods, and is, therefore, also omitted from this
study.

In total, we selected 64 publications (see the list at the
end of the article). We read all publications and coded
them for important concepts, data sources, and methods.
These publications were manually clustered to visualize
their citation relations using CitNetExplorer (Figure 1).
The visualization of clusters in Figure 1 show the reader
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the development over time of the use of bibliometrics. Fig-
ure 2 shows in more detail the citation network of the
scholarly communities prevalent in the first period of the
field. Figure 3 does so for the second period.

The First Period of Bibliometric Scholarship

An empirical hierarchy of sciences in sociology. The first
bibliometric studies were developed by early bibliometri-
cians and sociologists in the 1960s and 1970s (see Cronin,
1984; Garfield, Malin, & Small, 1978; Godin, 2005; Narin,
1976). In these first two decades, mainstream bibliometric
research was primarily based on data extracted from the
Science Citation Index (SCI). However, as humanities jour-
nals are not included in the SCI, with the exception of his-
tory and philosophy of science journals, bibliometric
research that includes the humanities in this period was
based on small samples of bibliometric information gathered
manually. Overall, very little attention was paid to the
humanities in these early bibliometric studies. Only four publi-
cations from this time include the humanities empirically
and discuss them in some detail (the study on the humanities
presented in Cole, 1983, is identical to the one in Cole,
Cole, & Dietrich, 1978). In them we find a common the-
oretical framework, bibliometric method, and data sources as

well as a common aim; the humanities are analyzed in rela-
tion to a particular notion of what constitutes scientificness.
The four empirical studies we will briefly discuss are
Storer’s “The Hard Sciences and the Soft: Some Socio-
logical Observations” (1967), Price’s “Citation Measures
of Hard Science, Soft Science, Technology and Nonscience”
(1970), followed by Zuckerman and Merton’s “Age, Aging
and Age Structure in Science” (Zuckerman & Merton, 1973)
and, lastly, “Measuring the Cognitive State of Scientific Dis-
ciplines” written by Cole, Cole, and Dietrich (1978).

These scholars employ an explorative and data-driven
approach, which consists of putting forward certain vari-
ables that match their “intuitive” ideas or folk theories of
(the organization of) the sciences. The study by sociologist
Norman Storer, for example, explains the data and approach
in the following way: he extracts bibliometric information
from “two journals for each of ten fields of science, ranging
from history to physics … one issue of each for the years
1926, 1936, 1946, 1956, and 1966, and [then we] counted
things” (Storer, 1967, p. 80).

Storer’s text is relatively short—nine pages in length—
and is based on a talk he gave to medical librarians in
1966. Storer aims to offer analysis of “the differences
in the qualities of social relationships in the different sci-
ences, or, perhaps, in the ‘atmospheres’ or ‘moods’ that

FIG. 1. Visualization of full citation network 1965–2018. Publications are clustered manually in five types of bibliometric studies. Details of articles can
be found in the list at the end of the article. Blue = sociological studies, Green = library and information science, Purple = studies in research evaluation,
Yellow = science mapping, Orange = studies using national and regional publication databases. [Color figure can be viewed at wileyonlinelibrary.com]
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characterize different fields of science” (Storer, 1967, p. 75,
italics in original). The quality that is operationalized empiri-
cally in this article is “hardness.” Storer opens with a com-
parison of the connotations of “hard,” which implies “tough,”
“impenetrable,” and “impersonal.” He then discusses
the ways in which contributions to science are evalu-
ated, and argues that an evaluation always rests upon a rela-
tion between the recent contribution and what was previously
known. It is this relation that Storer argues is different in
“hard” versus “soft” sciences. Harder sciences have a more
tightly integrated body of knowledge, often because of the
use of mathematics, which can, according to him, be opera-
tionalized as a measure of “rigor.” Therefore, in the hard
sciences it is clearer whether a new contribution is correct
or incorrect than in the soft sciences. Storer explains:

I am proposing that the use of mathematics in a science pro-
vides a greater degree of precision in organizing its body of
knowledge and, thus, a ‘tougher’ set of criteria for the evalua-
tion of new contributions. … I am suggesting that, through
some faculty of folk-wisdom, we have hit upon a way to char-
acterize different branches of science in terms of a continuum
that measures essentially the tightness of integration of their
various bodies of knowledge. (Storer, 1967, pp. 78–79)

Interestingly, hardness is not only expressed as a character-
istic of a cognitive body of knowledge, but also implies differ-
ent evaluation criteria and social relations between scientists.
Storer argues that because in the hard sciences evaluation
criteria are more rigorous, it is more easily apparent whether
a contribution is correct or incorrect. Therefore, the risk of
making a contribution is greater because colleagues can,
more easily than in the soft sciences, “hurt you,” which for
Storer implies that social relations will be more impersonal.
Therefore, next to the use of mathematics as a measure of
rigor, Storer interprets the use of initials, instead of full
names, in reference lists as a measure of impersonality.
Storer then tests these two measures (the data used are out-
lined above) and shows that they indeed fit with his intuitive
hierarchy of scientific disciplines. History journals used so
few tables and had so few references with only initials that
they were excluded from his analysis. This leaves us with
the following classification of the sciences: sociology, politi-
cal science, and psychology as soft sciences; botany, zool-
ogy, and economics as medium-hard sciences; and physics,
chemistry, and biochemistry as the hard sciences.

For Storer, it is clear that classification of the sciences
in this way is indeed a hierarchy and not just a differentia-
tion. In his conclusion, Storer writes that he hopes the

FIG. 2. Visualization of the citation network of the two scholarly communities that are prevalent in the first period of the field. This visualization includes
those published during the second period. Blue = sociological studies, Green = library and information science. [Color figure can be viewed at
wileyonlinelibrary.com]
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reader now understands more of “the drive in the softer
sciences to become more rigorous through the use of math-
ematics. This is not simply a desire to emulate the more
successful sciences, but rather a desire for more effective
grounds on which to organize the collective efforts of
many scientists” (Storer, 1967, p. 83).

Three years later, Price follows with the only text1 in
which he goes into detail about the humanities using bib-
liometric data. He attempts to differentiate between forms
of scholarship—ranging from hard science to soft science
to nonscience. For Price, Storer’s article is an initial point
for discussion and is included as a background to Price’s
own work. Although Storer operationalized hardness, Price
aims to operationalize the extent to which knowledge is
“cumulative.” He explains:

A now classical article by Deutsch worked out in some detail
the implications of a suggestion by Conant that the essential
difference between the two modes of scholarship was that
of “cumulation” versus “noncumulation.” It was seen that

cumulation in this sense implies not merely growth, nor indeed
growth at compound interest, but rather the existence of a tightly
integrated structure for the sciences. Evidently, the prototypes of
the other side, identified as “the humanities” grew (perhaps
almost as fast), contained specialties and fashions just as science,
but had something different from the integrated structure of cumu-
lation (Price, 1970, p. 4).

It is important to note that for both Price and Storer, an
interrelation exists between the social relations within a
domain of scholarship and the knowledge produced in that
domain. Price (1970, p. 5) explains:

At this point it becomes evident that we cannot and should not
artificially separate the matter of substantive content from that
of social behavior. In order to deal with quantitative, highly
ordered, rather certain findings, a special sort of social relation
between participants is called for.

The idea of a “tightly integrated structure for the sci-
ences” is therefore as much a social conceptualization as a
cognitive one explicating the differences between varying
forms of scholarship. This idea of different levels of struc-
tural integration is developed empirically through a study of
references in articles in different domains (including the

FIG. 3. Visualization of the citation network of the scholarly communities that define the second period. Purple = studies in research evaluation, Yellow =
science mapping, Orange = studies using national and regional publication databases. [Color figure can be viewed at wileyonlinelibrary.com]

1 This text was published three times: as a chapter in an edited book,
as part of a conference proceeding of a world conference in sociology,
and as part of the extended edition (1986) of Price’s celebrated book Little
Science, Big Science.
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humanities) using the Price Index.2 The index measures the
percentage of references in articles to sources that are no
more than 5 years older than the citing article. The higher
this score, the more the discipline has a distinguishable
“research front” and therefore a specific type of citation
structure in terms of age of references. For humanistic schol-
arship, Price finds that there is no distinguishable research
front. In this study, he comes to his most explicit statement
of how the humanities and sciences distinguish themselves
and their processes from each other. Price explains, based
on his empirical analysis of differences in the Price Index,
that there are two metabolisms:

It would seem that this index provides a good diagnostic for
the extent to which a subject is attempting, so to speak, to
grow from the skin rather than from the body. With a low
index one has a humanistic type of metabolism in which the
scholar has to digest all that has gone before, let it mature
gently in the cellar of his wisdom, and then distill forth new
words of wisdom about the same sorts of questions. In hard
science the positiveness of the knowledge and its short term
permanence enable … to emerge at the research front where
interaction with one’s peers is as important as the storehouse
of conventional wisdom. (Price, 1970, p. 15)

For both Storer and Price, reference behavior is an indica-
tor of the social and cognitive structure of scientific disci-
plines. Only particular and tightly integrated social structures
can sustain knowledge production with a research front,
which is what sets scientific knowledge production apart
from humanistic knowledge production.

After “hardness” and “cumulativeness,” a third concept
was operationalized using bibliometric data: the concept of
“codification.” Zuckerman and Merton, in their 1973 publi-
cation “Age, Aging and Age Structure in Science,” define
codification as “the consolidation of empirical knowledge
into succinct and interdependent theoretical formulations”
(p. 303). This concept echoes both Storer’s interest in the
use of mathematics and Price’s ideas on the “tight integra-
tion of fields.” Indeed, both are cited in Zuckerman and
Merton’s article. However, codification is more explicitly
cognitive than the measures developed by Storer and Price
(see also Cozzens, 1985). Zuckerman and Merton argue
that highly “codified fields tend to obliterate the original
versions of past contributions by incorporating their essen-
tials in the new formulations” (p. 303). This makes citation
analysis a useful measure, as differences in codification are
visible in the age of references. Drawing on Price’s data,
and adding some of their own, Zuckerman and Merton use
the Price Index to measure codification.

The fourth publication in this period brings together the ear-
lier work. Stephen Cole, Jonathan Cole, and Lorraine Dietrich
published their “Measuring the Cognitive State of Disciplines”
in 1978 as a chapter in an edited volume,3 reflecting on the
1972 Science Indicators report and including contributions by

people such as Eugene Garfield, Derek Price, and John
Ziman. The authors take a broad, more reflexive perspective
on the development of bibliometric methods. Their analysis
revolves around the notion of codification and its relation to
the cumulative and progressive nature of different disci-
plines. They explain:

In the work of Kuhn, and of Zuckerman and Merton, the sug-
gestion is at least implicit that rapid incorporation of old work
makes the discovery of new ideas more probable, since workers
in these fields need not continually return to first principles, or
develop their own logical framework. Rapid incorporation and
a corresponding high immediacy of citations is an indicator of
the extent to which a science is growing in a cumulative fash-
ion. The extent to which recent work is utilized in current
research may thus be seen as an indicator of the presence of
conditions necessary for rapid scientific advance. (Cole et al.,
1978, p. 222)

The authors employ the measure developed by Price,
but also improve it by controlling for the total size of the liter-
ature in each discipline. Their findings are surprising. Between
the natural and social sciences they find little difference in
the “immediacy effect” and, importantly, larger variances
between journals within the same field than between fields.
In a separate analysis of two English literature journals, the
only empirical engagement with the humanities, they find
very low scores for the Price Index. This leads them to con-
clude that:

The immediacy effect may enable us to distinguish between a lit-
erature that is scientific and one that is not, even if it may not
allow us to distinguish between highly codified and less codified
scientific fields. (Cole et al., 1978, p. 226)

The four studies show a common analytical strategy.
The researchers collect sets of articles published in particu-
lar journals (assigned to a scientific domain) and analyze
particular elements of these articles: the use of tables, the
use of initials for first names of authors on reference lists,
and the age of references. These elements are accorded sig-
nificance, as they are understood to offer a window into
the social and/or cognitive structure of a (scientific) com-
munity. Price, for instance, writes: “A scholarly publication
is not a piece of information but an expression of the state
of a scholar or a group of scholars at a particular time …

we can tell something about the relations amongst the peo-
ple from the papers themselves” (Price, 1970, p. 6).

In this way, references are used to operationalize three
closely related concepts—hardness, cumulativeness, and cod-
ification—with which the scholars in question want to com-
pare the social and/or cognitive structure (or metabolism) of
scientific domains. This research strategy was partially suc-
cessful, but the issue of within-discipline variation of the

2 This measure was introduced in Price (1965) but this article did not
empirically study differences between disciplines.

3 The edited volume entitled Toward a Metric of Science was edited
by Yehuda Elkana, Joshua Lederberg, Robert Merton, Arnold Thackray,
and Harriet Zuckerman.
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Price Index could not be explained with the intuitive hierar-
chy of disciplines that was at the basis of the theoretical
framework. However, a general differentiation between
(hard) sciences and the humanities was established, and
present-day scholars continue to use the Price Index to study
this difference. At the same time, by the end of the 1970s
we saw the rise of competing citation theories (see Cozzens,
1981; Wyatt et al., 2017) and a more general decline of the
Mertonian school in the sociology of science to which all
these authors belong (Luukkonen, 1997).

Librarians who study the humanities. The second com-
munity of bibliometric scholars in this period builds on the
work of Price. This literature emerges from library sci-
ence, specifically around collection management. In order
to inform librarians, library and information scholars ana-
lyze the types of references included in reference lists of
publications from various disciplines (the earliest exam-
ples are Gross & Gross, 1927, and Gross & Woodford,
1931). Most publications in this body of literature are
descriptive, in-depth case studies of the characteristics of
references in a particular research area or discipline. Many of
these studies make use of the Price Index and include tables
in which the percentage of references that are a maximum of
5 or 10 years older than the citing articles are compared
between disciplines. Although, empirically, these studies offer
more depth, theoretically there is little development to be
discerned.

The first of such studies that includes the humanities
was written by Jones, Chapman, and Woods (1972), who
analyze references of articles in English history, distin-
guishing between medieval, early modern, and late modern
history. They write:

Price suggested that the concentration of references to material
published in the recent past, that is at the ‘research front’ of a
subject, is the characteristic of a ‘hard science,’ and that a ‘soft
science’ or non-science has a high degree of archival litera-
ture. If a subject has approximately 42% of its references
dated within the last 5 years, then it is a hard science; if it has
between 42% and 21%, then it is a soft science; and if it has
less than 21%, it is a non-science. By this standard, English
history is clearly a non-science, a finding which will surprise
nobody. (Jones et al., 1972, p. 153)

The authors then present a table of percentages found in
other studies for different disciplines. This research design
is repeated in subsequent studies. Frost (1979) studied the
function of citations in German literary research and makes
a comparison, based on earlier research, with “scientific”
disciplines. Heinzkill (1980) studied a large sample of ref-
erences in English literary research. While this study is
descriptive for the most part, Heinzkill compares the age
of references in his sample with earlier studies in the same
way as Jones et al. (1972). Stern (1983), in a study of liter-
ary scholarship of specific authors and literary movements,
even reproduces the table produced by Jones, Chapman,

and Woods, and includes the results found in her study.
Cullars (1985) analyzed references in monographs within
American and British literary research and contextualizes
these in comparison with other humanities disciplines, com-
paring his results with, among others, Heinzkill (1980) and
Stern (1983). Other studies of a similar design include Budd
(1986), Cullars (1988, 1992, 1998), Thompson (2002), and
Tang (2008). More recently, a similar approach has been
used by Ardanuy, Urbano, and Quintana (2009) to study
Catalan literary studies, and by Hammarfelt (2012) to ana-
lyze references in Swedish literary studies.

Some studies that can be characterized as in-depth case
studies of reference lists stand out, methodologically or
theoretically, from the above-mentioned group of studies.
Heisey’s (1988) study is designed to deductively test Kuhn’s
paradigm theory and Price’s metabolism theory. He studies
publications on the Dead Sea Scrolls in biblical archeology
(as an example of a scientistic research area) and biblical
criticism (as an example of a humanistic research area) to
empirically test the difference between scientistic publication,
humanistic publication, and reference patterns. His analysis
confirms that references in biblical archeology are much
younger and are more often journal articles, as he expected.
Moreover, he shows that there is a concentration of scientis-
tic archeology articles within the first years after the discov-
ery of the Dead Sea Scrolls, which is not the case for biblical
criticism. Heisey argues that this shows that Price was correct
in his assertion concerning the two ways in which literatures
grow. In biblical archeology there is a research front that
“died” after a few years when the most important research
puzzles were solved. In biblical criticism, on the other hand,
such an effect is not observed, as new perspectives continue
to generate publications in the field. While archeology would
not be seen as a nonhumanities discipline by most, the differ-
ence between the two research areas are striking.

Zwaan and Nederhof (1990) assert that previous research
has, unjustly, argued that all humanities disciplines lack core
journals (Cullars, 1985, makes this argument explicitly). In
their study of theoretical linguistics, Zwaan and Nederhof
show that scholars do recognize a particular set of journals
as core, and they show that the Price Index in theoretical lin-
guistics is much higher than in other humanities disciplines.
They conclude that compared with other disciplines, theoret-
ical linguistics does not fit with the “humanistic stereotype.”
Wiberley (2003) develops a bibliometric analysis of five
types of scholarship, showing that in literary studies there
are strong bibliometric differences between descriptive
“bibliographies,” “editing,” “historical studies.” “criticism,”
and “theory.” Hammarfelt draws on a wider analytical frame-
work than the other studies and is, comparatively, most
sociological in his approach. He develops a better under-
standing of referencing in the humanities (Hammarfelt, 2012;
Hellqvist, 2010), and uses bibliometric data to study the
intellectual structure of literary studies (Hammarfelt, 2011).

This second body of literature shares with the first an
interest in the use of reference lists to describe and
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compare disciplines, and sometimes even to develop and/or
test theories. They employ the Price Index and other mea-
sures to analyze bibliometric differences and interpret these
in terms of disciplinary differences. They are typically
more interested in a diverse descriptive analysis of these
reference lists, in terms of the type of publication cited, age,
language, and source type (for example, Kellsey & Knievel,
2004; Knievel & Kellsey, 2005).

Conceptually, it is especially the general opposition
between science and the humanities that survives, includ-
ing the Price Index as a valid but rough measure used to
compare disciplines. The studies engage with this opposi-
tion in different ways. Most of them take the opposition
between science and the humanities as a given (for example,
Cullars, 1985; Heinzkill, 1980; Jones et al., 1972; Stern,
1983), empirically test it (Heisey, 1988; Hammarfelt, 2011),
or refute it for specific humanities disciplines that behave
more “scientifically” than previously assumed (Zwaan &
Nederhof, 1990). However, there is little independent theo-
retical development beyond this general opposition of scien-
tific domains, which might be due to the different scholarly
backgrounds of many of these authors (being primarily situ-
ated in library and information science).

The Second Period of Bibliometric Scholarship

Bibliometrics becomes a tool for research evaluation. By
the end of the 1970s, the field of bibliometrics became
established as a subfield of the larger field of library and
information science, and gradually distanced itself from
sociology and science and technology studies. The com-
mencement of the journal Scientometrics in 1978 was an
important moment for scholars, as it gave them a specialized
outlet. The 1970s also saw the emergence of two new data-
bases next to the SCI: the Social Sciences Citation Index
(SSCI) and, more crucially for this article, the Arts & Humani-
ties Citation Index (A&HCI).4 The community of bibliometric
scholars grew and bibliometric analyses became increasingly
important in the field of science policy. This had a profound
influence on the development of bibliometric scholarship. The
evaluation of research performance (for example, Moed, Bur-
ger, Frankfort, & Van Raan, 1985) was an increasingly impor-
tant context for which bibliometric methods were developed
and used, and one in which bibliometric methods are primarily
understood today.

Bibliometric studies became, within this new context,
more technical and policy focused. This shift had important
implications for the intellectual hinterland invoked, types of
bibliometric methods used, and its data sources. First, con-
cepts were no longer explicitly embedded in a sociological
understanding of science (for example, a Mertonian, inter-
pretivist, or constructivist framework), but drew on a science
policy discourse in which bibliometric methods were used
to operationalize policy-relevant notions such as “academic

quality” or “internationality.” Second, the analysis of publi-
cation profiles of particular communities (universities, coun-
tries) became the most important bibliometric method of
analysis in the humanities. Third, differentiating between the
humanities and other scientific domains then happened through
the analysis of publication types and the assumed nature of
their audience rather than characteristics of references.

We first discuss the earliest bibliometric studies that
explore the use of bibliometrics in the humanities for the
purpose of research evaluation, and analyze the origin of
“internationality” as a new concept in bibliometric studies
of the humanities as well as its relation to ‘scientificness.”
In this section, we draw on the first studies from bibliometri-
cians occupied with research evaluation that rely on WoS
databases in the 1980s and 1990s.

We then discuss more recent bibliometric studies. A com-
munity of scholars uses science mapping techniques to
explore, through the analysis of citation relations, the cognitive
structure of the humanities. These mainly draw on the earlier
sociological framework. From there, we discuss new analyti-
cal opportunities that have recently emerged because of the
development of regional or national databases in, notably
but not exclusively, Flanders and Norway. These provide a
fuller coverage of publications in the humanities to develop
more thorough analysis of publication profiles. Although
these studies take up a research evaluation framework, they
ask a broader range of research questions regarding the
social structure and publishing practices of the humanities.

Internationalism instead of scientificness. Two concepts
were invoked in the early bibliometric literature on the use
of bibliometrics in research evaluation in the humanities.
The first was scientificness. This concept remained impor-
tant; however, was no longer a character of the cognitive
and social structure of a discipline (which was the case
in the first period for “hardness,” “cumulativeness,” and
“codification”). Rather, scientificness was defined first and
foremost as a characteristic of the intended audience of
publications. Publications aimed at a scientific audience
were contrasted with publications aimed at a general or
local audience. The second concept that emerged was inter-
nationality. As we shall show, the extent to which publications
were “international” became a new dividing line between
the humanities and other domains and within the humanities
itself. Furthermore, internationality and scientificness often
intersected. A local orientation was assumed to also be
directed to a nonscientific audience, while an international
orientation always invoked a scientific audience.

The research program of Nederhof and his colleagues in
the Netherlands in the second half of the 1980s is the earli-
est example of this shift. At LISBON (which became CWTS
in 1989), Nederhof, Zwaan, de Bruin, and Dekker (1988,
1989) studied the usefulness of bibliometric indicators for
research evaluation in the humanities and social sciences. In
their research, Nederhof et al. (1989) discuss Price (1970)
and Cole (1983) and argue that the work of these scholars
shows that the rate of scientific development in the

4 In the remainder of the article we use the term WoS databases to
denote the three together.
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humanities is slower. They then explain that there are two
mechanisms responsible for this slower rate of development.
First, humanities (and social science) researchers are argued
to be more involved in “enlightenment” of the nonscientific
public. Second, these researchers argued to publish more for
a local scientific public, which also “leads to a slower
growth of knowledge.”

Nederhof et al. thus build on the work of Price and Cole
and their ideas on scientificness. However, they point to
the intended audience of publications as the primary differ-
ence between the sciences and the humanities, a notion that
is absent in the work of Price and Cole. Including nonjour-
nal publications and non-English publications is necessary
to give recognition to the research culture of the humani-
ties in research evaluation, according to Nederhof and col-
leagues. This aim can be seen as a response to criticisms of
the use of bibliometrics in research evaluation in the human-
ities (for example, Petrey, 1980). The differentiation that is
argued for between international and local, in relation to
scientificness, is, however, problematic.

Nederhof et al. (1989) studied publication profiles in
eight disciplines across the social sciences and the humani-
ties. Data were gathered from annual reports from universi-
ties in which particular departments (or parts of departments)
could be connected to particular disciplines as well as from
the A&HCI. The “locality” of a publication plays a role in
two ways. Publications can be local because they are aimed
at a general public (so-called enlightenment publications),
and publications can be “local” because they are written in a
local language for a scientific public. The counterpoint for
these two forms of locality is one form of internationality.
Nederhof et al. take the language of publications, the nation-
ality of the medium of publication, and coverage of articles
in the WoS databases as variables in the operationalization
of this notion of “international.”

Nederhof et al. (1989) develop a differentiation between
disciplines or departments that publish more for a general
audience versus ones that publish mainly scientific publica-
tions, and second, within scientific publications between a
local and an international orientation. They relate this to the
extent to which a discipline is “hard” or “soft.” Hence,
being of a local nature, independent of the scholarly content
of the publication becomes intertwined with the idea of non-
scientificness and, vice versa, internationality becomes inter-
twined with scientificness. They write in the conclusion:

With regard to disciplines, we found that monographs and
popularizing articles were more important outlets in ‘softer’
fields than in ‘harder’ ones. The enlightenment function of
scholarship was especially evident in Dutch Literature, Dutch
Language, and Public Administration. (p. 433)

We see a similar interest in the local–international distinc-
tion in Nederhof and Noyons (1992), but operationalized in
an entirely different way. Drawing on the A&HCI, Nederhof
and Noyons compare the citation impact of different general
linguistics and general literature departments, and the extent to
which publications are cited (in the A&HCI) by international

or local authors. Here, “international” comes to mean citations
from outside the country of a department (or even only out-
side the continent).

Nederhof (2006) contains the most explicit explanation
of the link between internationality and the earlier research
on scientificness when he explains the differences between
science, social sciences, and the humanities:

Primarily, many sciences cater to an international public of
scientists. Basic research in fields such as physics or chemistry
has an international research frontier (Price, 1963). The research
frontier refers to all the work currently being done by all active
researchers in a discipline (cf. Cole, 1983). In contrast, a con-
siderable part of the output in many social sciences and human-
ities fields is primarily oriented at national or regional topics
and a local public, and they appear frequently in regional or
national serials, monographs, and reports. (Nederhof, 2006, p. 83)

As becomes clear in the above quotation, Nederhof
equates internationality with the research front by arguing
that this frontier is not a local matter, but an international
matter of which the humanities are without. Instead, of the
two metabolisms Price conceptualizes as two distinct forms
of knowledge production, in this bibliometric literature,
humanistic knowledge production is primarily understood
in relation to an assumed nonscientific and/or local audi-
ence and an overall more diverse pallet of publication out-
lets. However, the nature of the audience never played a
role in the notions of “hardness,” “cumulativeness,” and
“codification” as conceptualized and operationalized in the
earlier sociological literature. Instead, these terms referred
to a particular cognitive (and social) structure of knowl-
edge production. Similar to studies using the Price Index
to analyze the degree to which a humanistic discipline is
“like the sciences,” studies based on publication profiles
have a similar tendency to compare whether or not a publi-
cation profile is more or less “scientific.” It is, however,
questionable to what extent publication types and cognitive
properties of the research described in it correlate. Is the
Price Index of books lower than that of journal articles? Is
knowledge contained in books written in a “local” language
qualitatively different from books written in English?

Sivertsen and Larsen (2012) argue that it makes sense,
from a scholarly perspective, to publish in a particular
language to reach a particular scholarly audience. It is the
tendency of bibliometricians to see each publication as a
distinct unit of analysis that prevents a deeper understand-
ing of publication practices of humanities scholars. It is,
for instance, completely possible that a publication writ-
ten in a language for a small audience contains the same
ideas as publications written in English for an audience
that is equally scholarly but cannot otherwise be reached.
Sivertsen (2016a) recently showed that authors tend to
diversity their publication outlets simultaneously (see also
Verleysen & Weeren, 2016). His findings thus suggest
that it is highly problematic to understand each publica-
tion independently from all others. Colavizza (2017b), as
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we will show below, argued that monographs play a dis-
tinct role in the cognitive network of history publications
and that this role is different from journal publications.
There is then evidence that the diversity of publication
types serves a particular function in the cognitive struc-
ture of the humanities that would, therefore, be qualita-
tively different from the cognitive structure of the other
scientific domains.

Science mapping: An emergent field in bibliometrics of the
humanities. The 1980s and 1990s were a time in which
the research agenda of bibliometrics became increasingly
focused on research evaluation. In the development of bib-
liometrics for research evaluation, however, science map-
ping techniques emerged (Chen, 2017) that do offer new
insights in the humanities using references and citation
relations as their primary data sources.

Most of these mapping studies are exploratory and have
a proof-of-concept format; they show that bibliometrics
can be used in a particular way in the humanities. These
studies aim to identify social or cognitive communities and
(interdisciplinary) relationships between such communities.
Some do so by mapping the authors who publish in a par-
ticular journal (Buchanan & Herubel, 1997; Herubel &
Goedeken, 2001), while other studies investigate the inter-
disciplinary space between established scholarly communi-
ties (Ahlgren, Pagin, Persson, & Svedberg, 2015; Kreuzman,
2001; Weingart, 2015). Larivière, Gingras, and Archambault
(2006) map relations between institutions through coau-
thorship to explore the humanities with a more macro-
sociological perspective.

A few scholars aim to add to our theoretical understand-
ing of the cognitive structure of the humanities, and build
on the earlier sociological literature. Leydesdorff and Salah
(2010) map the cognitive structure of a small part of the
humanities—two journals—and show that the role of the
journal does not provide the same socio-cognitive structure
as journals do in other scientific domains. In a larger study,
Leydesdorff, Hammarfelt, and Salah (2011) did an explor-
ative analysis of the cognitive structure of the entire A&HCI
and compared this to various other proposed structures of the
humanities (for instance, a departmental structure of a faculty;
see also Guns, Sīle, Eykens, Verleysen, & Engels, 2018).

Lastly, recent work by Colavizza (2017a, 2017b) aimed
to study the role of core sources in cognitive networks in his-
tory. He shows, using a newly developed database of publi-
cations, including monographs of the history of Venice, that
various types of core sources play different roles in the cog-
nitive structure of history. Monographs, for instance, primar-
ily create global connectivity, while journal articles are used
more often for smaller local clusters.

Through science mapping techniques we gain new
insights into the cognitive structure of the humanities.
Until this decade, this literature has been mostly explor-
atory, without explicit theorizing or explicit comparisons
with other scientific domains. These methods, however,
provide exciting opportunities for a comparative approach

across disciplines to compare and contrast various cognitive
structures. Doing so would enable us to understand, for
instance, the distinct roles of journals in scientific domains,
variances in the cognitive and social integration of scientific
domains (for example, Whitley, 1984), and changes of time
in the cognitive and social structure of the humanities itself.
These insights are crucial to developing a deeper under-
standing of the ecology of publication outlets that humani-
ties scholars use.

New databases, new research questions? With the emer-
gence of regional and national publication databases in
Denmark, Norway, and Flanders, new data sources have
become available for studies of humanities publication prac-
tices and profiles. These databases, and related university
repositories that offer more or less complete publication
records, provide new opportunities for the bibliometric
research community. The origin of these databases is
described elsewhere (Engels, Ossenblok, & Spruyt, 2012;
Sile, Guns, Sivertsen, & Engels, 2017; Sivertsen, 2016b).
What interests us is the type of bibliometric studies these
databases make possible.

The new databases allow for studies of publication pro-
files on larger scales (comparisons between institutions,
disciplines, and countries) and benefit from far better cov-
erage than earlier studies, which means they also offer a
more detailed understanding of publication practices. This
has led to a body of new publications that use these data to
analyze various aspects of publication practices in the human-
ities (and social sciences).

These studies have a predominantly descriptive charac-
ter. Some study the science system itself and the performa-
tive effects that performance-based funding mechanisms might
have on publication practices (for example, Hammarfelt & De
Rijcke, 2015; Ossenblok, Engels, & Sivertsen, 2012). Other
studies analyze the role of edited books, the characteristics of
book editors and monograph writers (Ossenblok & Engels,
2015; Ossenblok, Verleysen, & Engels, 2014; Verleysen &
Ossenblok, 2017), internationalization of publication prac-
tices by looking at locations of book publication (Verleysen
& Engels, 2014a, 2014b), and publication styles (Verleysen
& Weeren, 2016). In the latter, Verleysen and Weeren
(2016) show that two distinct publication styles (based on
variation in language and publication outlet) exist in both
the humanities and the social sciences, but that these also
cut across all disciplines. The authors, however, are unable
to assess differences in the content of these publications or
differences in knowledge base; for instance, through com-
parisons using the Price Index, because reference data
are lacking.

These new studies approach bibliometric data with novel
methods, such as principal component analysis (Verleysen &
Weeren, 2016) and the barycenter method (Verleysen &
Engels, 2014a, 2014b). They are also empirically much more
extensive and less focused on the development of biblio-
metric indicators. While this new body of literature shows an
increasing diversity in data sources and methods, conceptual
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development is slow. The lack of novel research questions
might be due to the descriptive nature of these studies as well
as the lack of reference data. Compared with the science
mapping literature, these studies provide insights into the
social structure of the humanities as well as publication
practices and profiles, but not in the cognitive structure of
the humanities.

However, two recent articles might provide exciting
new analytical avenues, including for the cognitive struc-
tures of the humanities. In a 2018 study by Kulczycki et al.,
publication practices are compared across eight countries.
Characteristics of the science system as well as the countries
are included in the discussion to explain variation in publi-
cation profiles across places and disciplines. By including
characteristics of the science system in bibliometric studies
on a macro-level, the relation between research governance
and publication practices in the humanities can be studied in
much greater detail (see also Gläser & Laudel, 2016).

Another 2018 article, by Guns et al., introduces a new
way of comparing the cognitive and social structure of the
humanities. By comparing the cognitive and organizational
categorization of publications of Flemish authors in the social
sciences and the humanities, Guns et al. show that there is a
disparity between the social and cognitive structure of the
humanities. These results confirm the earlier work in science
mapping by Leydesdorff, Hammarfelt & Salah (2011) and
open up a new avenue of research. While they still lack refer-
ence data, Guns et al. (2018) have found a way to study the
cognitive structure of the humanities and relate it to its social
structure without reference data.

Conclusion

The Need for a Renewed Theoretization of the Humanities

In this article we analyzed how bibliometric methods
have been used to study the cognitive and social structures
and publication practices of the humanities. We distinguish
two periods of bibliometric scholarship, in which we pre-
sent five types of bibliometric studies. In the first period,
spanning 1965 to the 1980s, sociologists developed bib-
liometric methods to test sociological theories. Library
and information scientists draw on these early sociologi-
cal attempts, but employ bibliometric methods to study
the nature of referencing behavior in the humanities in
much more detail.

In the second period, spanning from the 1980s to the
present, bibliometrics becomes embedded in library and
information sciences and is increasingly distant from the
sociology of science. It is in this second period where we
see three types of studies, performed by partly overlapping
scholarly communities: research evaluation, science mapping,
and studies involving new national or regional publication
databases.

The most significant change between these two periods
is the shifting conceptual hinterland in which bibliometric
studies are embedded. In the first period, bibliometric

studies are embedded in a theoretical framework derived
from the sociology of science. This changes from the
1980s onward, when bibliometric methods are increasingly
used within the context of science policy and research
evaluation.

Price (1970) argued that the humanities have a different
metabolism of knowledge growth than the natural sciences.
This was the basis for much of the bibliometric studies that
we explored in the 1960s and 1970s, and continued to
be important in later bibliometric explorations. Within the
context of bibliometrics for research evaluation and the
study of publication profiles, the humanities have been
shown to inhabit diverse publication types. This diversity
has, however, been conceptualized in a very limited way.
Bibliometricians have compared publication practices to an
ideal-typical notion of publication practices in the natural
sciences (that is, English-language journal publications).
They have yet to study the cognitive differences between
publication types (see Colavizza, 2017b) or the role of dif-
ferent publication types (Sivertsen, 2016a). What urgently
needs investigation and proper conceptualization is the way
publication practices relate to the cognitive and social struc-
tures that we find in the humanities.

Taking on these more fundamental questions regarding
the cognitive and social structures of the humanities, as
well as publication practices, would require the develop-
ment of new data sets and the combination of bibliometrics
with other (qualitative) methods. Doing so will offer excit-
ing new answers for research questions in the sociology of
science, history of science, and science policy studies.

Acknowledgments

We thank the participants of the CWTS seminar, audi-
ences at the RESSH conference, and the Making of the
Humanities conference as well as Ludo Waltman, Björn
Hammarfelt, Thed van Leeuwen, Giovanni Colavizza, and
Sarah de Rijcke for their comments. We thank Mandy
DeWilde for editing. This article was supported by the
Swedish Foundation for Social Science and Humanities
Research, grant number FSK15-0881:1 (KNOWSCIENCE)
and the Research Council of Norway, grant number 256223
(R-QUEST).

References

List of Selected Publications (Clustered)

Cluster 1: Sociological studies

Cole, S. (1983). The hierarchy of the sciences? American Journal of Soci-
ology, 89(1), 111–139.

Cole, S., Cole, J., & Dietrich, L. (1978). Measuring the cognitive state of
disciplines. In Y. Elkana, J. Lederberg, R. Merton, A. Thackray, &
H. Zuckerman. (Eds.), Toward a metric of science: The advent of sci-
ence indicators (pp. 209–251). New York: John Wiley & Sons.

Fanelli, D., & Glänzel, W. (2013). Bibliometric evidence for a hierarchy
of the sciences. PLoS One, 8(6), e66938.

1134 JOURNAL OF THE ASSOCIATION FOR INFORMATION SCIENCE AND TECHNOLOGY—October 2019
DOI: 10.1002/asi



Price, D. (1970). Citation measures of hard science, soft science, technol-
ogy and non-science. In C. Nelson & D. Pollock (Eds.), Communica-
tion amongst scientists and engineers (pp. 3–22). Lexington, KY: Heath
Lexington.

Storer, N.W. (1967). The hard sciences and the soft: Some sociological
observations. Bulletin of the Medical Library Association, 55(1), 75–84.

Zuckerman, H., & Merton, R.K. (1973). Age aging and age structure in
science. In R. Merton & N. Storer (Eds.), The sociology of science.
Theoretical and empirical investigations (pp. 497–539). Chicago: Uni-
versity of Chicago Press.

Cluster 2: Library and information science

Ardanuy, J., Urbano, C., & Quintana, L. (2009). A citation analysis of Cat-
alan literary studies (1974-2003): Towards a bibliometrics of humanities
studies in minority languages. Scientometrics, 81(2), 347–366.

Budd, J. (1986). Characteristics of written scholarship in American litera-
ture: A citation study. Library and Information Science Research, 8(2),
189–211.

Coffey, D.P. (2006). A Discipline’s composition: A citation analysis of
composition studies. The Journal of Academic Librarianship, 32(2),
155–165.

Cullars, J. (1985). Characteristics of the monographic literature of British
and American literary studies. College and Research Libraries, 46,
511–522.

Cullars, J. (1988). Characteristics of the monographic scholarship of foreign
literary studies by native speakers of English. College and Research
Libraries, 49(2), 157–170.

Cullars, J. (1989). Citation characteristics of French and German literary
monographs. The Library Quarterly, 59(4), 305–325.

Cullars, J. (1990). Citation characteristics of Italian and Spanish literary
monographs. The Library Quarterly, 60(4), 337–356.

Cullars, J. (1992). Citation characteristics of monograps in the fine arts.
The Library Quarterly, 62(3), 325–342.

Cullars, J.M. (1998). Citation characteristics of English-language mono-
graphs in philosophy. Library & Information Science Research, 20(1),
41–68.

Frost, C. (1979). Thes use of citations in literary research a preliminary clas-
sification of citation functions. The Library Quarterly, 49(4), 399–414.

Hammarfelt, B. (2011). Interdisciplinarity and the intellectual base of liter-
ature studies: Citation analysis of highly cited monographs. Sciento-
metrics, 86(3), 705–725.

Hammarfelt, B. (2012). Harvesting footnotes in a rural field: Citation pat-
terns in Swedish literary studies. Journal of Documentation, 68(4),
536–558.

Heinzkill, R. (1980). Characteristics of references in selected scholarly
english literary journals. The Library Quarterly, 50(3), 352–365.

Heisey, T. (1988). Paradigm agreement and literature obsolescence: A
comparative study in the literature of the dead sea scrolls. Journal of
Documentation, 22(3), 266–268.

Hellqvist, B. (2010). Referencing in the humanities and its implications
for citation analysis. Journal of the Association for Information Science
and Technology, 61(2), 310–318.

Herubel, J.-P.V.M. (1990). The nature of three history journals: A citation
experiment. Collection Management, 12(3/4), 37–41.

Jones, C., Chapman, M., & Woods, P.C. (1972). The characteristics of the
literature used by historians. Journal of Librarianship and Information
Science, 4(3), 137–156.

Kellsey, C., & Knievel, J.E. (2004). Global English in the humanities? A
longitudinal citation study of foreign-language use by humanities scholars.
College and Research Libraries, 65(3), 194–204.

Knievel, J.E., & Kellsey, C. (2005). Citation analysis for collection devel-
opment: A comparative study of eight humanities fields. The Library
Quarterly, 75(2), 142–168.

Larivière, V., Archambault, É., Gingras, Y., & Vignola-Gagné, É. (2006).
The place of serials in referencing practices: Comparing natural sciences

and engineering with social sciences and humanities. Journal of the Asso-
ciation for Information Science and Technology, 57(8), 997–1004.

McCain, K.W. (1987). Citation patterns in the history of technology.
Library and Information Science Research, 9(1), 41–59.

Nolen, D.S., & Richardson, H.A.H. (2016). The search for landmark
works in English literary studies: A citation analysis. Journal of Aca-
demic Librarianship, 42(4), 453–458.

Stern, M. (1983). Characteristics of the literature of literary scholarship.
College & Research Libraries, 44(4), 199–209.

Tang, R. (2008). Citation characteristics and intellectual acceptance of
scholarly monographs. College & Research Libraries, 69(4), 356–369.

Thompson, J.W. (2002). The death of the scholarly monograph in the
humanities? Citation patterns in literary scholarship. Libri, 52(3), 121–136.

Wiberley, S.E.J. (2003). A methodological approach to developing Biblio-
metric models of types of humanities scholarship. The Library Quar-
terly, 73(2), 121–159.

Zwaan, R., & Nederhof, A. (1990). Some aspects of scholarly communi-
cation. Language, 84(3), 474–496.

Cluster 3: Studies in research evaluation
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