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This article presents a cohort analysis to study changes in the publication patterns

of scholars working at a social sciences and humanities (SSH) university department

or research unit in Flanders, Belgium. Starting from a comprehensive bibliographic

database, we analyze the peer review status, publication language, publication type

(journal article, book publication, or proceedings), and coverage in Web of Science

(WoS) for publications produced between 2000 and 2014. Through a cohort analysis

of the authors, a distinction can be made between effects that reflect changes in the

characteristics of how researchers of comparable seniority publish (intracohort change)

and effects that are due to the disappearance of researchers and/or introduction of new

researchers (cohort succession). Our findings indicate that there is a trend across all

five cohorts and in both the social sciences and humanities toward peer review, use

of English, and publishing in WoS-indexed journals. While we witness clear intracohort

changes, cohort succession effects are shown to be much weaker. The oldest cohort

appears to maintain a traditional SSH profile, with lower shares of peer-reviewed

publications, publications in English, journal articles, and publications indexed in WoS. As

for publication types, all cohorts exhibit a slightly declining share of journal articles over

time in favor of book publications, particularly in the humanities. The study shows that

cohort analysis is a useful instrument to gain better insight into the evolution of publication

patterns.

Keywords: publication patterns, social sciences and humanities, cohort analysis, peer review, language use,

publication types, Flanders (Belgium)

INTRODUCTION

Quantitative studies of scholarly communication have traditionally been mostly applied to STEM
fields, with only scant attention being directed toward the social sciences and humanities (SSH).
The reasons for this are manifold, but include the heterogeneity of the SSH and the fact that the
SSH are generally less well-covered in Web of Science and Scopus, the traditional data sources for
most bibliometric studies (Hicks, 1999; Archambault et al., 2006; Hicks and Wang, 2011). This
lack of attention has partially changed in the last decade, however, with the introduction of studies
that are based on more comprehensive databases, typically at the level of a country or region. In
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Europe, several national databases or repositories for research
output have been set up (Sile et al., 2017, 2018). Examples of
such databases include CROSBI in Croatia, RINC in Russia,
and VIRTA in Finland. While most of these databases do
not include citation information, they can be used for various
analyses, such as studies of productivity (Rørstad and Aksnes,
2015), collaboration (Ossenblok et al., 2014), concentration
in publication channels (Sivertsen and Larsen, 2012), or
internationalization of book publishing (Verleysen and Engels,
2014).

Overview of the Literature: Publication
Pattern Changes and Cohort Analysis
The lack of attention for the SSH is especially unfortunate,
since research in the preceding decades has shown that the
social sciences and especially the humanities may have different
characteristics from STEM fields (Hornbostel, 2008). Hence,
insights derived from and practices intended for STEM do not
necessarily transfer well to the SSH. For instance, Nederhof
et al. (1989) point out that monographs and popularizing
articles are more frequent, although typically various publication
types are used in conjunction (Hicks, 2004; Sivertsen, 2016;
Verleysen and Weeren, 2016). In addition, some disciplines
write a substantial share of publications in a local language,
in addition to publications in English or other international
languages. Such findings have implications for our understanding
of how SSH scholars communicate about their research findings,
as well as for applications of science studies, such as research
evaluation and research policy-making. Hence, it is useful to
develop further insight into SSH publication patterns, the share
of publications with certain characteristics, e.g., by language,
indexation, publication type, or some other property.

Publication patterns can be studied statically or dynamically,
depending on whether or not the dimension of time is taken
into account. In a study based on the Flemish VABB-SHW
database (see further), Engels et al. (2012) were among the first
to show that publication patterns—publication type, indexation
in the Web of Science (WoS), and language—in the SSH in
Flanders, Belgium are changing over the period 2000–2009 and
that large differences exist between disciplines. We point out four
important conclusions from their study:

1) Scholars from the social sciences differ from scholars working
in the humanities in terms of which types of publications are
used. Peer-reviewed book publications account for almost a
quarter of the work produced by scholars from the humanities,
whereas for researchers in the social sciences this is only 7%.

2) Evolutions in the use of publication types are diverging
between the humanities and the social sciences. Only the latter
exhibits an increase in preference for journal articles, while the
share of book publications in the humanities remains stable.

3) There is an increase in the share of English-language
publications, coupled with a decline in the share of Dutch
(the local language) and other languages. This is observable
for almost every SSH discipline.

4) There is an increase in the share ofWoS-indexed publications,
but this is less the case for humanities disciplines.

While the study of publication patterns originally was limited
to specific countries/databases, this has broadened in more
recent years with the introduction of bilateral and multilateral
comparisons across countries and databases. Kulczycki et al.
(2018) found that the West and North European countries
that were studied exhibit similar publication patterns, while
in Central and East European countries publishing in English
is rarer and the trends sometimes much more abrupt. Engels
et al. (2018) show that the share of monographs and book
chapters in Flanders, Finland, Norway, Poland and Slovenia is
gradually converging, decreasing in some cases and increasing in
others.

Changes in publication patterns may occur following different
mechanisms. On the one hand, a change in favor of some
characteristic may be due to changes at the individual level, i.e.,
researchers changing their behavior in response to some external
stimulus. On the other hand, changes may also occur due to the
replacement of individuals: if older individuals disappear and
younger ones with different preferences appear, this may lead to
changes in the overall system. This can be studied by dividing
researchers into cohorts and carrying out a cohort analysis.

Most bibliometric studies using cohorts hardly consider
the SSH (exceptions include Horner et al., 1986; Savelsberg
and Flood, 2004; O’Brien, 2012; Sugimoto et al., 2016). We
mention two factors that may have contributed to this. First,
the (presumably) main factor is the fact that large international
databases usually do not cover the SSH as well. As a consequence,
some studies (Dietz et al., 2000; Sugimoto et al., 2016) rely on
the analysis of curricula vitae. Analyzing CVs is, however, labor-
intensive and hard to automate. It may also lead to sampling bias,
with authors whose CV is not readily available being excluded
from the analysis. Second, researchers in the SSH tend to use
multiple genres and publication types. This may complicate the
analysis of, e.g., productivity in terms of academic output, since it
is not straightforward how different publication types and genres
should be weighted.

Sabharwal (2013) studied research productivity of doctoral
recipients in the US from psychology and social sciences (besides
the natural sciences) across three career stages: early, mid, and
late career. Several conclusions can be drawn. First, compared
to scholars from non-SSH disciplines, researchers working in the
social sciences produce less journal articles. In relation to career
stage, the author concludes that scholars in social sciences and
psychology are most productive in their mid-career stages. When
taking scholarly books into account, it is shown that late career
stage faculty members produce more books.

The analysis of PhD cohorts of elite scholars from various
social sciences at high prestige US institutions by Sugimoto
et al. (2016) partly confirms and refines these conclusions. When
dealing with productivity in terms of overall output, they find
that “changes in communication patterns are more due to career
aging (rank) than to cohort changes” (Sugimoto et al., 2016,
p. 1014), but when it comes to publication types in the three
social science disciplines under review (sociology, economics,
and political sciences), the authors conclude that the output of
recent PhD cohorts contains a growing proportion of journal
articles.
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In a case study based on data from the Norwegian CRISTIN
database, Sivertsen (2016) compares the cohort of researchers
under 45 with the cohort of those over 55, for both the
social sciences and the humanities. While the younger cohorts
tend to publish more in journals and in English than the
older ones, the differences remain limited. These studies
(Sabharwal, 2013; Sivertsen, 2016; Sugimoto et al., 2016) belong
to the few to date that study cohort effects on publication
types.

Research Rationale
The present study expands the work of Engels et al. (2012) both
in breadth, by expanding it to more recent years, and in depth,
by refining the analysis. Specifically, we investigate how four
publication patterns evolve over a 15 years time period (2000–
2014) in the VABB-SHW database. Since overall trends can hide
a great deal of variety, we carry out a cohort analysis at the author
level. Through the cohort analysis a distinction can be made
between effects that reflect changes in the characteristics of how
researchers from the same cohort publish (intracohort change)
and effects that are due to the disappearance of researchers and/or
introduction of new researchers (cohort succession or cohort
replacement).

Our study is different from earlier bibliometric cohort
analyses, since it is not based on CVs of scholars working in the
US but on comprehensive data from a West-European region.
Besides the short analysis of Sivertsen (2016), there are currently
no studies that analyze the publication patterns between cohorts
of authors from non-English speaking countries. In contrast
to the sampling methods used in most of the aforementioned
studies, we do not rely on a selective sample of (elite) scholars,
nor do we rely on scholars that have their CVs readily available.
Instead, we study the complete population of publishing scholars
affiliated to an SSH research unit at a Flemish university. The
publication patterns investigated are:

- peer review status: the proportion of publications that are
regarded as peer-reviewed in the Flemish performance-based
research funding system (henceforth PRFS);

- publication language: use of the local language (Dutch), use of
English, and use of other languages;

- publication type: the proportion of journal articles, book
publications, and proceedings;

- coverage in Web of Science: the proportion of journal articles
and proceedings papers that are indexed in one or more of the
following WoS databases: Science Citation Index Expanded,
Social Sciences Citation Index, Arts & Humanities Citation
Index, Conference Proceedings Citation Index- Science, and
Conference Proceedings Citation Index- Social Sciences &
Humanities.

The rationale for studying these patterns is as follows:

- Peer review status: In PRFSs, peer review status is typically an
important aspect in the sense that peer-reviewed publications
determine most if not all of the funding distribution (Hicks,
2013; Debackere et al., 2018; Zacharewicz et al., 2018). In

particular for the SSH, however, the distinction between peer-
reviewed and non-peer-reviewed publications is not always
evident (Pölönen et al., 2017; Dahler-Larsen, 2018). Such
ambiguity may translate into changes in publication patterns
if, e.g., authors start to avoid publication channels like books,
for which the peer review status is not made explicit. Indeed,
Williams et al. (2018) report that younger authors in particular
mention the lack of clarity regarding peer review of books as a
reason to focus more on journal articles. Moreover, ambiguity
may encourage authors, decision makers and/or publishers to
take initiative to turn formerly non-peer-reviewed publication
channels or types into peer-reviewed ones. For the Italian
VQR, for example, Bonaccorsi (2018) reports changes that led
to the inclusion of specialized university textbooks and edited
books in the list of admissible publication types. In the Flemish
context, changes such as the introduction of the Guaranteed
Peer Reviewed Content label (GPRC; Verleysen and Engels,
2013) allowed for the inclusion in the PRFS of books by local
Flemish publishers. In sum, in a context of PRFSs the share
of peer-reviewed publications may well evolve—most likely,
increase.

- Publication language: In non-English speaking countries and
for the SSH in particular, a balanced multilingualism of the
publications is an ideal (Sivertsen, 2018). Such a balance is
crucial for the enlightenment mission or third mission of
the SSH (Hicks, 2013; Verleysen and Engels, 2014; Basili
and Lanzillo, 2018) and may serve important roles in the
regional epistemic community. Yet the possible distortion
of the multilingual ideal due to global evolutions as well as
formal research evaluation procedures, including PRFSs, is
a returning issue of concern (e.g., Loobuyck, 2007; Pölönen
et al., 2018). Moreover, a recent comparison by Kulczycki
et al. (2018) shows very considerable differences between eight
European countries in terms of the share of publications in
the local language, the part that is most likely to reach a
local readership. The share of publications in English has
continually increased in Flanders (Engels et al., 2012) and
appears the highest among the countries studied by Kulczycki
et al. (2018). Given the important role of publications in the
local language, the need for a balanced multilingualism, and
the remarkable patterns previously observed for Flanders, we
include a cohort analysis of publication language in Flemish
SSH in this paper.

- Publication type: Like balance in language use, balance in
publication types is a returning concern in the study of
SSH publication patterns. In particular, book publishing has
often been reported to be under pressure (Thompson, 2002;
Williams et al., 2009) and at risk of gradually being replaced by
journal publishing (DeWever, 2007). Books, however, are very
important sources in the SSH (Hicks, 2004; Nederhof, 2006;
Bonaccorsi, 2018), with even particular types such as catalogs
and encyclopedia entries fulfilling important epistemic and
social roles in SSH academic communities (Basili and Lanzillo,
2018). For Flanders, the share of book publications in the
humanities has been reported as stable (Engels et al., 2012),
yet appears to be rather small compared to Finland, Norway,
Poland and Slovenia (Engels et al., 2018). Hence this article
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analyses the evolution of the use of publication types across
cohorts, in view of the importance of SSH book publications
and their relative position in Flanders.

- Coverage in Web of Science: TheWoS coverage of publications
is studied in this article because of the history and
particularities of the Flemish PRFS, which started off as a
PRFS exclusively based on WoS (Debackere and Glänzel,
2004). Only later on, with the introduction of the VABB-SHW
database, measures to ensure a more appropriate inclusion
of SSH publications in the PRFS where taken (Verleysen
et al., 2014; Engels and Guns, 2018). For the period before
the VABB-SHW, however, comparative research showed that
although WoS-coverage could not be considered a valid
indicator of internationalization, Flemish SSH scholars did
increase their share of articles indexed in WoS through two
routes, viz. targeting WoS-indexed journals more often and
making efforts to get locally relevant journals indexed in
the WoS (Ossenblok et al., 2012). After the introduction of
the VABB-SHW, real or perceived pressures motivating such
behaviors may have evaporated, yet the gradual expansion
of the WoS has continued (Guns and Engels, 2016). We
therefore analyze the evolution of WoS coverage, in addition
to the analysis of peer review, language use and publication
types.

Article Structure
The article is structured as follows. Section Data and methods
first introduces the database used for our analysis, the VABB-
SHW, and its content. Hereafter we discuss how cohorts are
operationalized for our purposes (with particular attention to
differences with previous work) and the methods used for
analysis. Section Results presents the results in four different
parts, corresponding to the four publication patterns investigated
in the article. In the final sections Discussion and Conclusion
of this article, we discuss some limitations and directions
for future work and conclude with the implications of our
study.

DATA AND METHODS

The VABB-SHW
Our data source is the VABB-SHW, a full-coverage database
of peer-reviewed publications that have been authored by
researchers affiliated to an SSH unit of a Flemish university. Since
virtually all SSH research in Flanders (Belgium) is carried out at
universities, the database can be considered comprehensive for
SSH research in Flanders. The VABB-SHW contains metadata
on journal articles (both journals indexed in WoS and journals
not indexed in WoS), monographs, edited books, book chapters,
and proceedings papers. The inclusion of non-WoS publication
channels—journals, publishers, and book series—is decided upon
by the Authoritative panel (“Gezaghebbende Panel” or GP), a
panel of senior Flemish SSH researchers. For a full description
of the VABB-SHW, we refer to Engels et al. (2012) and Verleysen
et al. (2014).

While Flemish universities can submit all publications
classified as one of the five mentioned publication types to the

VABB-SHW, only publications that comply with all requirements
are included in the public database and contribute to the
allocation of funding in the regional PRFS (Debackere and
Glänzel, 2004; Verleysen et al., 2014). The most important
requirement is that a publication must have undergone peer
review prior to being published. Table 1 provides an overview
of the number of submitted publications per year, distinguishing
between three categories:

- Peer-reviewed publications: comply with all requirements,
including peer review, and hence are counted in the context
of the PRFS;

- Non-peer-reviewed publications: comply with all
requirements except for the requirement of peer review,
and hence are not counted for the PRFS;

- Publications not counted in PRFS for reasons other than lack
of peer review: do not comply with one or more criteria
(be publicly accessible, be uniquely identifiable by ISBN or
ISSN, contribute to the development of new insights or to
applications thereof, have a minimum of four pages) or are
outside the scope of the VABB-SHW (publication outside
SSH or WoS publication not counted for the BOF-key, cf.
Debackere and Glänzel, 2004), and hence are not counted for
the PRFS. This heterogeneous category includes, for example,
publications without a valid ISBN or ISSN, of less than four
pages, without page information, or publications not authored
by a researcher belonging to an SSH unit.

Clearly, the yearly number and percentage of peer-reviewed
publications is steadily increasing while the number of non-
peer-reviewed publications reaches a peak in 2008 and decreases
afterwards.

Each publication is classified as one of five publication types
that are curated in the VABB-SHW: journal articles, monographs
(books as author), edited books, book chapters, or proceedings.
In addition to regular metadata such as title, authors, and journal,
the database also contains information per publication on
language, WoS indexation, and peer review status as determined
in the context of the PRFS. Each publication is assigned to one
or more disciplines according to an organizational classification,
i.e., a classification based on the departments or units to which
the authors belong (Guns et al., 2018). The social sciences
consist of 8 disciplines: Criminology, Economics & business,
Educational sciences, Political sciences, Psychology, Social health
sciences, Sociology, and Social sciences general. The humanities
consist of 10 disciplines: Archaeology, Communication studies,
History, History of arts, Law, Linguistics, Literature, Philosophy,
Theology, and Humanities general.

For the remainder of this paper, the publications not counted
in the PRFS for reasons other than lack of peer review are
excluded from the analysis, although it is worth mentioning
that this set contains many non-English publications and many
book publications. The analysis of peer-reviewed vs. non-
peer-reviewed publications in section Peer review status is
based on the remaining set of peer-reviewed and non-peer-
reviewed publications (N = 122,647). The analyses of publication
language and publication type in sections Publication language
and Publication type are based on the set of peer-reviewed
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TABLE 1 | Number of peer-reviewed and non-peer-reviewed publications in VABB-SHW per year.

Publication year Peer-reviewed

publications

Non-peer-reviewed

publications

Publications not counted in

PRFS for reasons other than

lack of peer review

N % N % N %

2000 2,009 28.9 2,486 35.7 2,459 35.4

2001 2,382 31.5 2,639 34.8 2,552 33.7

2002 2,612 30.9 3,266 38.6 2,579 30.5

2003 2,844 32.8 3,112 35.8 2,726 31.4

2004 3,266 32.9 3,685 37.1 2,969 29.9

2005 3,423 33.4 3,790 37.0 3,031 29.6

2006 3,754 34.7 3,935 36.3 3,138 29.0

2007 4,202 36.2 4,347 37.5 3,051 26.3

2008 4,605 37.5 4,451 36.2 3,223 26.2

2009 5,177 40.9 4,297 34.0 3,181 25.1

2010 5,471 43.6 4,278 34.1 2,797 22.3

2011 6,025 45.1 4,380 32.8 2,958 22.1

2012 6,575 49.3 3,895 29.2 2,858 21.4

2013 6,980 50.3 3,862 27.8 3,039 21.9

2014 7,266 52.0 3,630 26.0 3,088 22.1

publications (N = 66,591) to ensure comparability with earlier
studies (e.g., Engels et al., 2012). Finally, the analysis of
indexation in WoS is based on the set of all peer-reviewed
journal articles and proceedings papers only (N = 53,040; book
publications are excluded from this set, since they cannot be
indexed in the WoS indexes that are used in the Flemish PRFS,
cf. Engels and Guns, 2018).

Cohorts
The analysis focuses on the dynamic aspects of these publication
patterns by studying their yearly evolution both at the level of
publications and at the level of authors. At the author level, we
carry out a cohort analysis. Authors are divided into different
cohorts based on the year of their first publication in the
database. We divide the total time period of 15 years into five
cohorts: authors with a first publication in 2000–02 (cohort A), in
2003–05 (cohort B), in 2006–08 (cohort C), in 2009–11 (cohort
D), and in 2012–14 (cohort E). Table 2 shows the number of
authors in each cohort as well as each cohort’s yearly number
of publications. The rows “Authors (humanities)” and “Authors
(social sciences)” contain the numbers of authors who have
contributed to publications classified as, respectively, humanities
and social sciences. Because of overlap between the two, the sum
of both is greater than the number reported in the row “Authors
(all SSH fields).”

Note that this operationalization of author cohorts differs
from the one used in other studies. Most studies of aging and
cohort effects select groups of authors or cohorts based on
biological age, career age (e.g., studying the bibliography of
authors starting from the date they obtained their PhD degree), or
cohorts of authors that have passed a career milestone at a specific
time (e.g., a cohort of authors having obtained professorship at a
specific moment in time). The difference between these methods

and the one used here has two important implications. First, there
is a clear starting point in time (2000, the earliest publication year
in the database) that does not specifically relate to the profile of
the authors being studied. Thismeans that cohort A is likelymore
heterogeneous than the other ones, since it contains both authors
whose first publication appeared in 2000–02 and authors whose
first publication appeared before 2000, a subset of which consists
of authors that were already established researchers in 2000. The
second implication is that some authors are in fact more senior
than their cohort suggests: the VABB-SHW contains publications
authored by researchers affiliated to an SSH unit of a Flemish
university, but does not track publications outside of that set. To
give an example, if a foreign researcher is appointed at a Flemish
university in 2007 and publishes in that same year, he/she will be
considered to belong to cohort C, even if he/she has published
before.

The two implications mentioned above are tied to limitations
of the data that are currently available. They should be kept in
mind when interpreting the results, because there is a difference
between, e.g., researchers who have started their career in
2003–05 and researchers whose first publication in VABB-SHW
dates back to 2003–05, even if the two overlap considerably.
There are multiple possible reasons why an individual is in a
given cohort; these include, of course, the start of their career
as a researcher and author, but also international mobility,
national mobility (especially between French-speaking and
Dutch-speaking universities in Belgium), mobility between the
professional and the academic world, and disciplinary mobility
(e.g., moving from non-SSH to SSH).

There is an additional nuance to point out with respect
to these cohorts. It is tempting to interpret changes in the
mean value for a single cohort as intracohort change, i.e., as
due to changes in the patterns of (a subset of) individuals
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TABLE 2 | Number of authors and publications per cohort.

Cohort

A (2000-02) B (2003-05) C (2006-08) D (2009-11) E (2012-14)

Authors (all SSH fields) 4,706 2,775 3,092 3,166 4,459

Authors (humanities) 2,347 1,205 1,333 1,566 2,124

Authors (social sciences) 2,719 2,001 2,400 2,471 3,513

Publications 2000 4,482

2001 5,015

2002 5,865

2003 5,569 931

2004 6,175 1,558

2005 6,203 2,150

2006 6,440 1,736 1,063

2007 6,869 2,035 1,724

2008 6,866 2,068 2,504

2009 6,947 2,157 2,281 1,331

2010 6,924 2,025 2,258 2,062

2011 7,091 2,071 2,328 2,670

2012 6,869 2,111 2,293 2,534 1,667

2013 6,704 2,128 2,198 2,461 2,587

2014 6,318 1,957 2,147 2,174 3,755

in the cohort. That interpretation is, however, only valid if
the composition of the cohort remains the same. As Table 3

shows, this assumption is not met in the case of our data set.
The percentages for cohort A are much higher than for the
succeeding cohorts. More than 70% of cohort A researchers
are still active in the second time period and even in the
fourth time period, this is still the case for more than 50%.
The most likely explanation is that a sizable number of cohort
A researchers were already active before 2000. An additional
factor is that the number of PhD students and postdoctoral
researchers was considerably smaller in the early 2000s, leading
to less temporary contracts and less outflow after a limited
number of years. For cohorts B, C and D, only about 57% of
authors per cohort publish in the time period following the one
in which their first publication in the database appears. In the
time period after that, this percentage drops to about 45%. In
order to distinguish intracohort change effects from succession
effects—disappearance of researchers from a cohort–, we have
also done the analysis for the subset of “survivors,” authors that
are active in every time period since their first publication in
the database (bottom row of Table 3). The results of survivors
do reflect changes at the aggregate level in publication patterns
of individuals. On the whole, the results for survivors only are
very similar to the ones for all authors per cohort. For this
reason, the paper only shows survivor-related results in the
analysis of peer review status. For the analyses of language,
publication type and WoS coverage, we provide these results as
Supplementary Material.

Analysis
Per author one can determine their share of publications in a
given time period with a given characteristic (e.g., share of book

publications in 2006–08). Since different authors have different
shares, we characterize a cohort by the mean share per author.
These mean shares can be visualized in a line plot to study
the evolution of a single cohort as well as to compare different
cohorts. We calculate shares from the perspective of each single
author. This means that co-authored publications are counted
without fractionalization. While the focus of the paper is on
changes in relative preference for certain kinds of publications
and we therefore mostly work with percentages, we do show
one result with absolute numbers in the analysis of peer review.
Figures displaying absolute numbers for the other publication
patterns are included in the Supplementary Material to this
article.

Since the arithmetic mean is not very robust and can be
influenced by outliers, we also display a 95% stability interval
for each line. Stability intervals are obtained by a bootstrapping
procedure, in which 1,000 random samples with replacement
are taken from the cohort’s author set and for each sample the
mean is determined. From the resulting set of 1,000 bootstrap
means, the stability interval can be determined (Efron and
Tibshirani, 1994). For this, we use the bootstrapping procedure
as implemented in the seaborn package (Waskom et al., 2018).
A wider stability interval indicates that the value obtained is less
stable due to outliers.

In summary, we analyze the relation between publication

patterns and cohorts by visualizing the evolution of the mean

share of a publication pattern for each cohort. The analysis is
carried out for the SSH as a whole and for the humanities and
the social sciences separately. Each figure contains three rows for,
respectively, the SSH as a whole, the humanities and the social
sciences. All data and code for the analysis is openly available
(Guns, 2018).
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TABLE 3 | Number and percentage of active researchers per cohort and per 3-years time period.

Cohort

A (2000-02) B (2003-05) C (2006-08) D (2009-11) E (2012-14)

Active in years 2000-02 4,706 (100.0%)

Active in years 2003-05 3,364 (71.5%) 2,775 (100.0%)

Active in years 2006-08 2,910 (61.8%) 1,560 (56.2%) 3,092 (100.0%)

Active in years 2009-11 2,498 (53.1%) 1,261 (45.4%) 1,777 (57.5%) 3,166 (100.0%)

Active in years 2012-14 2,190 (46.5%) 1,019 (36.7%) 1,358 (43.9%) 1,843 (58.2%) 4,459 (100.0%)

Active in every 3-years time period 1,858 (39.5%) 789 (28.4%) 1,198 (38.7%) 1,843 (58.2%) 4,459 (100.0%)

RESULTS

Peer Review Status
In this section we analyze the shares of peer-reviewed vs.
non-peer-reviewed publications. As explained earlier, the set of
non-peer-reviewed publications does not include publications
that are not counted in the PRFS for reasons not related to
peer review. Figure 1 shows that, in each cohort, there is a
substantial shift toward publishing more in venues that carry
out peer review. With the exception of cohort A, all cohorts are
roughly comparable: several lines cross, and the stability intervals
overlap. This shift toward peer-reviewed publications might be
related to the introduction of and changes in the Flemish PRFS
(Guns and Engels, 2016), but it is worth pointing out that the
changes predate the addition of the VABB-SHW to the PRFS
(Engels and Guns, 2018). This evolution is apparent within both
the humanities and the social sciences, although the shares of
peer-reviewed publications are, on average, higher in the social
sciences.

In order to better understand the dynamics involved in this

shift toward more peer review, we look at the mean absolute

number of peer-reviewed and non-peer-reviewed publications
per cohort in Figure 2. This figure only takes survivors into

account. We can see that the mean number of peer-reviewed

publications per time unit is almost linearly increasing. A
rather different pattern emerges for the non-peer-reviewed
publications: there, an initial increase is followed by a decrease.
This pattern can be observed for the first three cohorts,
and in both the social sciences and the humanities. One
possible way to explain this finding is that there are two basic
mechanisms at play: on the one hand, a trend toward more
publications per author (which may itself be due to factors
such as increased productivity and increased co-authorship)
and, on the other hand, a trend away from non-peer-reviewed
publications. In the early stage of a researcher’s career, the
trend toward more publications plays a major role, leading to
increased numbers of both peer-reviewed and non-peer-reviewed
publications. In the later stages, the trend away from non-peer-
reviewed publications outweighs the other trend, leading to a
decrease of non-peer-reviewed publications. Interestingly, we
observe that Figure 2 shows no major discrepancies in average
productivity between the social sciences and the humanities:
the latter tend to publish more non-peer-reviewed publications
and the former more peer-reviewed publications, but all in

all, the differences are rather limited. The following sections
of the results are only based on the set of peer-reviewed
publications.

Publication Language
Two languages make up the bulk of the peer-reviewed
publications in VABB-SHW, namely English as the major
international forum language (49.7%) and Dutch as the local
language (41.2%). Other languages are relatively marginal,
together accounting for 6.8% of peer-reviewed publications. We
find that use of English is strongly linked to indexation in Web
of Science. Indeed, 95.1% of WoS-indexed publications in the
VABB-SHW are written in English.

Earlier research has already established that the share of
English-language publications is increasing in Flanders (Engels
et al., 2012) as well as elsewhere (Kulczycki et al., 2018) to the
detriment of the share of local and other languages. Figure 3
shows the evolution of mean share of publications in Dutch,
English, and other languages per cohort. The overall trend seems
to be similar for each cohort: the share of English is increasing
and that of Dutch is decreasing. There is, however, a difference
between the first cohort and the others. The share of Dutch as well
as other language publications is clearly higher for cohort A than
for the others, the lines of which roughly overlap. For all cohorts
and years, the share of other language publications is <10% and
quite stable. This stability may be due to the fact that publications
in the object language play an important role in linguistics and
literature studies, e.g., studies on Italian literature are frequently
written in Italian. The picture for the social sciences and the
humanities separately are quite similar to the SSH as a whole,
although the share of English-language publications of cohort
A in the humanities has increased much less than the general
trend.

While Figure 3 seems to suggest that there is a marked
decrease in the number of Dutch-language publications, this
is actually not the case. Rather, the annual number of Dutch-
language publications is roughly the same between 2004 and 2014
(4,804 on average), but the yearly number of English-language
publications has almost doubled over the same time period, from
4,251 in 2004 to 8,389 in 2014.

Publication Type
One of the most distinguishing characteristics of the SSH is
the use of multiple publication types. In addition to journal
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FIGURE 1 | Share of peer-reviewed and non-peer-reviewed publications per cohort. From top to bottom: all SSH fields, humanities only, and social sciences only.
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FIGURE 2 | Mean number of peer-reviewed and non-peer-reviewed publications per cohort, survivors only. From top to bottom: all SSH fields, humanities only, and

social sciences only.

Frontiers in Research Metrics and Analytics | www.frontiersin.org 9 January 2019 | Volume 3 | Article 38

https://www.frontiersin.org/journals/research-metrics-and-analytics
https://www.frontiersin.org
https://www.frontiersin.org/journals/research-metrics-and-analytics#articles


Guns et al. Cohort Analysis of Publication Patterns

FIGURE 3 | Share of Dutch, English, and other languages per cohort. From top to bottom: all SSH fields, humanities only, and social sciences only.

articles and proceedings papers, books play an important role
in many SSH disciplines. We aggregate the three types of book
publications in the VABB-SHW (monographs, edited books, and
book chapters) into one type “book publication” and visualize
the results per cohort in Figure 4 (peer-reviewed publications
only).

In spite of the problems of the academic book nowadays
(Thompson, 2002; Williams et al., 2009), the results do not
display a clear shift toward publishing more in journals. While
more recent cohorts tend to publish relatively more journal
articles, all cohorts exhibit a decline in the share of journal articles
and an increase in share of book publications. This effect is visible
in both the humanities and the social sciences, but is especially
pronounced in the former, where the changes within each cohort

as well as the inter-cohort differences are fairly pronounced. The
mean share of journal articles in the social sciences, on the other
hand, is stable or slightly decreasing for all cohorts. Furthermore,
the differences between cohorts are quite pronounced in the
humanities, while all cohorts have very similar shares in the social
sciences.

Engels et al. (2012) noticed a diverging evolution in the use
of publication types between social sciences and humanities. Our
results here seem to indicate that, overall, the direction of the
evolution is the same for the social sciences and the humanities
but the speed and magnitude are different. Compared to other
countries the share of book publications in Flemish SSH is rather
low, yet trends seem to converge across countries (Engels et al.,
2018).
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FIGURE 4 | Share of publication type per cohort. From top to bottom: all SSH fields, humanities only, and social sciences only.

Coverage in Web of Science
Since the Book Citation Index is not used in the Flemish
PRFS, we calculate shares of WoS-indexed publications by only
taking peer-reviewed journal articles and proceedings papers into
account. Figure 5 displays the share ofWoS-indexed publications
per cohort. The strong increase across all cohorts bears witness
to an increased orientation toward WoS-indexed journals and
proceedings, but is also partly due to the expansion of the WoS
itself (Engels et al., 2012; Ossenblok et al., 2012). We observe
that the different cohorts are quite similar, with the exception of
cohort A.

The overall picture in the humanities and the social sciences
is similar, the main difference being much lower shares of WoS-
indexed publications in the humanities: the highest percentage
of WoS publications across all time units and cohorts in the

humanities is roughly the same as the lowest share for the social
sciences.

DISCUSSION

Cross-national comparative research into the evolution of
publication patterns in the SSH has shown that publication
patterns evolve continuously (e.g., Engels et al., 2018; Kulczycki
et al., 2018). While there has been much speculation on
the reasons behind these evolutions, not much is known
about the dynamics of such changes. In this article, we
have taken one step further by introducing an additional
socio-structural variable, namely different cohorts of authors.
While this step in itself is not sufficient to unambiguously
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FIGURE 5 | Share of Web of Science covered journal articles and proceedings papers per cohort. From top to bottom: all SSH fields, humanities only, and social

sciences only.
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point out the reasons behind the observed changes, it does
give us further insight in the dynamic nature of publication
patterns.

Overall, we do not find strong cohort effects. Cohorts have
very similar shares of peer-reviewed publications, publication
languages, and WoS-indexed publications, as witnessed by the
frequent crossing of lines and overlaps of stability intervals.
The exception is cohort A, the set of researchers whose oldest
publication in the VABB-SHW dates back to 2000–02. The
discrepancy between cohort A and the other cohorts may be
caused by the fact that a substantial part of this cohort was already
active before 2000. If this is indeed the major cause, it implies that
larger inter-cohort differences may develop over longer stretches
of time. There is, however, at least one additional factor to
cohort A’s special status: later cohorts have increasingly higher
shares of researchers on temporary contracts. Furthermore, it
is remarkable that in all cases the overall trend—increasing or
decreasing—appears to be the same across cohorts and for both
social sciences and humanities. All in all, these findings suggest
that cohort effects are in place but inter-cohort differences are
relatively small.

Now we discuss each publication pattern separately. We
witness an increase across cohorts in share of peer-reviewed
publications. The absolute counts show that this is due to
an increase of peer-reviewed publications, whereas the average
number of non-peer-reviewed publications tends to decrease
after an initial increase. The decrease in number of non-peer-
reviewed publications does not seem to be a period effect of
changes in the PRFS, such as the introduction of the VABB-SHW:
even after 2008, there is an initial increase of non-peer-reviewed
publications for all cohorts (with the exception of cohort E, for
which only one data point is available). The increase in share
of peer-reviewed publications is somewhat steeper from 2008
onwards for the more “senior” cohorts (A and B), which might
be linked to the introduction of the VABB-SHW. This change
in slope is, however, not visible for the social sciences. Several
factors may contribute to the observed increase of peer-reviewed
publications, including greater preference for peer-reviewed
outlets and initiatives to turn non-peer-reviewed publication
channels and types into peer-reviewed ones (Verleysen and
Engels, 2013; Bonaccorsi, 2018).

With regard to preferred language use, inter-cohort
differences are quite limited, in spite of the influx of international
researchers. Between 2003 and 2014 the proportion of foreign
research staff at Flemish universities (all disciplines) has
increased from 5.2 to 9.3% (and from 10.6 to 30.4% for PhD
students only; Gilliot and Titeca, 2017). This increased share of
foreign researchers has had only limited influence on publication
language. In this respect, it is worth pointing out that themajority
of foreign researchers in Flanders come from the Netherlands,
where Dutch is also spoken. In summary, the main driver of
the shift toward more English-language publications seems to
be intracohort change rather than cohort succession or period
effects relating to the inflow of foreign research staff in Flanders.
This intracohort change may be related to internationalization
in terms of research topics, collaborative partners, and target
audience. The stability in the last decade of the absolute number

of Dutch-language publications indicates that a balanced
multilingualism (Sivertsen, 2018) can be obtained.

As mentioned in the introduction, it is commonly argued that
funding and evaluation systems may lead to a growth in journal
publishing, to the detriment of books (Williams et al., 2009).
Engels et al. (2012, 2018) did not find empirical support for this
argument, reporting an overall stable share of book publications
for Flanders in the period 2000–2009, and converging trends
across Flanders, Finland, Norway, Poland, and Slovenia in the
period 2004–2015. Our findings in this paper confirm and
reinforce the general notion that book publications are not on
the decline in Flanders. On the contrary, the share of book
publications increases for each separate cohort, especially in the
humanities. The share of book publications during the first time
unit of each cohort is also very similar, around 10%. It is possible
that the recognition of book publications in the VABB-SHW has
contributed to these results; after all, book chapters and edited
books both have the same weight (1) as journal articles, while
monographs have a weight of 4. In addition, several additional
mechanisms for including book publications in the VABB-SHW
have been introduced, most notably selection at the level of book
series and the introduction of the GPRC label (Verleysen and
Engels, 2013).

Considerable changes in Flemish research policy were the
reshaping of the funding allocation model to a WoS-based
PRFS in 2003 and the introduction of a comprehensive database
for the SSH in 2010. Since the original PRFS only relied on
WoS publications, one might expect a growth of WoS-indexed
publications. This is indeed the case (Guns and Engels, 2016),
but the introduction of the VABB-SHW does not seem to have
slowed down the growing share of WoS-indexed articles and
proceedings. Hence, this growth might be more due to expansion
of the WoS databases and the value attributed to WoS-indexed
publications outside of the funding system.

Limitations
The analysis presented here focuses on the dynamic aspects
of publication practices by studying their yearly evolution
and through a cohort analysis of the authors. This way a
distinction can be made between effects that reflect changes in
the characteristics of how researchers of a certain cohort publish
(intracohort change) and effects that are due to the disappearance
of researchers and/or introduction of new researchers (cohort
succession). As already touched upon in section Results, the
appearance and disappearance of authors forms a “blind spot”
in our study, in that we lack information on these researchers’
full publication portfolios. If one wants to understand changes in
publication patterns across entire careers, one should direct more
attention to the issue of mobility.

The literature on scholarly communication suggests that
period effects can confound when one interprets cohort effects.
A study by Savelsberg and Flood (2004), for instance, addresses
the difference between period and cohort effects with regard to
criminological scholarship in the US between 1951 and 1993.
Although the authors do not specifically focus on publication
patterns, they draw a relevant conclusion: cohort membership
has some effect, but periods—defined as dominant ideological
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currents of different eras, historic events, changing institutional
practices in academia, etc.—have considerable impact (on topic,
type of theory examined, and the data which are used by
the researchers) over longer stretches of time. The fact that
cohort membership effects often weaken over time, can thus be
explained by countervailing period effects. When it comes to the
present article, two important factors that might exert period
effects are changes in research policy (e.g., the introduction and
subsequent changes of the PRFS) and the internationalization of
academia.

Some other limitations relate to the data used for our study.
First, our results are based on data from Flanders and may
not carry over to other countries or regions. Indeed, Kulczycki
et al. (2018) find that “discipline-level publication patterns differ
more across countries than [Sivertsen or van Leeuwen] initially
suggested.” Second, the VABB-SHW is limited to a set of classic
publication types among a much wider set of possible research
output types, such as corpora, blogs, data sets, software, catalogs,
or designs. Such forms of research output are not tracked
systematically. It is hence unknown how prevalent they are and
to what extent taking them into account would change our
overall perception of (changes in) publication patterns in the
SSH. A third issue is the classification of disciplines. This study
presents a general view of the social sciences and humanities.
More fine-grained studies of subfields within these two clusters
might exhibit differing trends. Language use for publications in
language studies is a typical example of this.

Future Research
There are several options for future research to extend the
analysis presented in this article. A first possible line of work
involves a refined operationalization of cohorts, by including
more direct information on the career stage, age, and/or title
of authors. While such data are not directly available, it would
for instance be possible to identify the starting professors
in each cohort and study the evolution of their publication
patterns. Secondly, our data allow for investigations into other
publication practices, such as collaboration patterns between
and within different author cohorts. Specifically, we could study
co-authorships between disciplines as well as between cohorts.
Thirdly, it would be very interesting if a similar cohort analysis
could be carried out in other countries, in order to enable an
international comparison. Indeed, while some of the general
trends have also been observed in other countries, it is currently
unknown to what extent they are due to cohort effects.

CONCLUSION

Our study of author cohorts in Flemish SSH provides an
extension to and a more nuanced understanding of the insights
from past inquiries into publication practices and patterns.
To enhance our understanding of how changes in publication
patterns come about, we have carried out a cohort analysis of 15
years of SSH research.

Overall, we find that there is a trend across all cohorts and
across fields toward peer-reviewed publications, toward use of
English, and toward publishing in WoS-indexed journals. While

we witness very clear intracohort changes, cohort succession
effects appear to be much weaker. A first exception is the cohort
of researchers already active in 2000-2003 (cohort A), who often
appear to maintain a more “traditional” SSH profile, with lower
shares of peer-reviewed publications, of publications in English,
of journal articles, and of publications indexed in WoS. The
second exception pertains to publication types, where we do
witness a clear cohort effect: each successive cohort is less likely
to publish book publications, although the proportion of book
publications increases over time for all cohorts.

The increase in share of peer-reviewed publications is partially
due to the fact that cohorts A, B and C all show a decreasing trend
for the absolute number of non-peer-reviewed publications.
Regarding publication languages, cohort A again has a rather
different profile. Authors in this cohort tend to make more
use, relatively speaking, of local and other languages. Overall,
however, it is found that English language publications are of
increasing importance for all authors, although percentages in
the social sciences are much higher than in the humanities.
In general, the annual number of publications in Dutch is
stable over the last 10 years, while the number of English-
language publications has nearly doubled over the same time
period.

With regard to publication types, we do not observe a shift
away from book publications. For all cohorts, we find a slightly
declining share of journal articles over time, in favor of book
publications. This trend exists in the humanities as well as the
social sciences, but is clearest in the humanities. With respect
to WoS indexation, our analysis shows that the share of WoS-
indexed publications is much lower in the humanities than in
the social sciences, but continues to increase for both across all
cohorts.

In summary, we have provided a more fine-grained picture
of how five cohorts of authors compare and evolve in terms of
peer review, publication type, publication language, and coverage
in WoS. By distinguishing intracohort changes from cohort
succession effects, the present analysis has enabled a better
understanding of the mechanisms behind changes in publication
patterns, specifically in relation to how they do or do not relate
to research policy. This illustrates that cohort analysis is a useful
instrument to gain better insight into the evolution of publication
patterns.
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