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Abstract

Climate change and global warming have attracted more and more attention from countries
all over the world. A recent study published in Scientometrics has evaluated the changing
dynamics of climate change-related research publications via a bibliometric analysis and
further probed the relationship between climate change-related research output and carbon
dioxide emissions. We try to re-evaluate the bibliometric analysis section of the mentioned
study and provide three improvement suggestions related to data source, search field and
search query respectively. Besides, some new explanations have also been offered for the
abnormal increase of research outputs indexed by Web of Science Core Collection in spe-
cific years such as 1991. These suggestions and explanations will provide important refer-
ences for future various bibliometric analyses and research evaluation.
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Introduction

With the increasing global concern over climate change, carbon dioxide emissions have
become a key concern for many countries (Chen et al., 2020). A recent interesting study
published in Scientometrics has evaluated the changing dynamics of climate change-
related research publications via a bibliometric analysis and further probed the relationship
between climate change-related research output and carbon dioxide emissions (de Gouveia
& Inglesi-Lotz, 2021). Although it is an impressive study, we believe there is room for
improvement in the bibliometric analysis section of that research.

For example, it is not easy for us to replicate the bibliometric analysis in de Gouveia and
Inglesi-Lotz’s study since the data source and search field used in their study have not been
pointed out clearly. Besides, the abnormal growth of research publications in years such as
1991 has not been explained reasonably, which may mislead many readers. In this paper,
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we try to re-evaluate the bibliometric analysis section of de Gouveia and Inglesi-Lotz’s
study. Suggestions for improving the retrieval strategy will be made and some new expla-
nations will be provided for the abnormal increase of research outputs. These suggestions
and explanations will provide important references for future various bibliometric analyses
and research evaluation.

Retrieval strategy
Data source

A clear description of the used data source is essential for conducting a bibliometric analysis.
When using Web of Science Core Collection as the data source, the used sub-datasets and
their corresponding coverage years should be specified clearly (Hu et al., 2020; Liu, 2019).
However, for de Gouveia and Inglesi-Lotz (2021), this key point is confusing to readers.

In the methodology and data analysis section, de Gouveia and Inglesi-Lotz (2021) men-
tioned that “The starting date of 1956 for the scientometric part of the analysis was chosen
because it is the starting date for the Clarivate Analytics database”. Web of Science Core
Collection covered eight citation indexes and two chemical indexes: Science Citation Index
Expanded (1900—present), Social Sciences Citation Index (1900—present), Arts & Humani-
ties Citation Index (1975-present), Emerging Sources Citation Index (2005—present), Con-
ference Proceedings Citation Index (1990—present, including Science and Social Science &
Humanities), Book Citation Index (2005—present, including Science and Social Science &
Humanities), Current Chemical Reactions (1985—present) and Index Chemicus (1993—pre-
sent) (Birkle et al., 2020; Liu, 2019).! Many institutes only subscribe a customized part
of the whole core collection. However, similar to many previous studies as mentioned in
Liu (2019), the detailed subscription information was not provided in their study. Thus,
we assume de Gouveia and Inglesi-Lotz’s institute has subscribed the complete datasets of
Web of Science Core Collection from the year 1956.

de Gouveia and Inglesi-Lotz (2021) also mentioned the data source used in their study
in the introduction section as following. It seems they have used all the eight citation
indexes and two chemical indexes of Web of Science Core Collection as the data source for
their study.

The top 50 countries will be chosen via ranking of the information in the first part
of the study with data derived from the Clarivate Analytics Core Collection which
consists of the—Science Citation Index Expanded, Social Sciences Citation Index,
Arts and Humanities Citation Index, Emerging Sources Citation Index, Conference
Proceedings Citation Index, Book Citation Index, Current Chemical Reactions and
Index Chemicus.

However, in the methodology and data analysis section, de Gouveia and Inglesi-Lotz
(2021) further stated the selection of data source as following. According to the latest 2020
Journal Citation Reports, 20,932 journals from four journal citation indexes are covered.
Based on the following description, it seems that de Gouveia and Inglesi-Lotz (2021) has
only used four journal citation indexes of Web of Science Core Collection as the data
source which is in contradiction with the above inference.

! For more information, please refer to http://images.webofknowledge.com//WOKRS535R 111/help/WOS/
hp_database.html.
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Fig. 1 Dynamics of climate change-related publications in Web of Science Core Collection (topic/title
search)

The Core collection is a collection of over 21,000 peer-reviewed, high-quality schol-
arly journals published worldwide in over 250 social science, humanities and science
disciplines (Matthews, 2020). The selection process to make this collection must
have the basic principles of selectivity, objectivity and collection dynamics. There is
a single set of 28 criteria which focuses on quality and impact when evaluating every
journal, hence making the use of the core collection for this analysis is an appropriate
one (Clarivate, 2020). This selection was made due to the availability of publica-
tion data necessary and because it provides great variability in terms of the types of
economies that will be tested in this study.

Luckily, the total numbers of papers in Web of Science Core Collection for the years
1960, 1980, 2000 and 2019 have been provided in Table 3 of de Gouveia and Inglesi-Lotz
(2021). By examining the total numbers of publications for these four specific years, we
confirm that not only four journal citation indexes but also other citation indexes and chem-
ical indexes were included in their analysis (Data accessed on September 19, 2021; Data
values retrieved at different times may differ slightly).

Search field

Some climate change-related keywords were provided in the study by de Gouveia and
Inglesi-Lotz (2021). However, it is not clear which field is used to retrieve related records
in Web of Science Core Collection for de Gouveia and Inglesi-Lotz’s study. Topic and title
are two typical fields used in literature retrieval for bibliometric analysis.> By utilizing the
climate change-related keywords and searching in the topic and title fields respectively,
Fig. 1 shows the dynamics of climate change-related records. By comparing Fig. 1 with

2 Web of Science Core Collection began to support the search in abstract, author keywords and keywords
plus fields recently (Liu, 2021).

@ Springer



Scientometrics

Fig. 1 in the study by de Gouveia and Inglesi-Lotz (2021), it seems that the topic field was
used in de Gouveia and Inglesi-Lotz’s study for literature retrieval.

Search query

In the practice of literature retrieval, the selection of appropriate keywords is a very chal-
lenging task. There exists a compromise between recall and precision. For the study of
de Gouveia and Inglesi-Lotz (2021), about twenty keywords were used to search climate
change-related papers. One suggestion is replacing the expression “greenhouse gasses”
with “greenhouse gas*”. The new expression with a wildcard will contain records with
“greenhouse gas”/“greenhouse gases” besides “greenhouse gasses”. By using the follow-
ing updated search query, 5538 new Web of Science Core Collection indexed records
published during 1956-2019 can be retrieved. Luckily, from the net increase rate per-
spective, the small increase (about 0.4%) of the number of new records may not influence
the main conclusions in the econometric analysis section of de Gouveia and Inglesi-Lotz
(2021). However, there is still room for improvement in the updated search query.
Original search query:

TS=("Climate change" OR "global warming" OR "CO2" OR "emissions" OR "car-
bon dioxide" OR "carbon tax" OR "ETS" OR "emissions trading system" OR "green-
house gasses" OR "GHG" OR "fossil fuels" OR "global average temperature” OR
"sea-level rise" OR "renewable energy” OR "COP" OR "UNFCCC" OR "INDC" OR
"[PCC" OR "PPM" OR "Methane" OR "pre-industrial levels of carbon dioxide")

Updated search query:

TS=("Climate change" OR "global warming" OR "CO2" OR "emissions" OR "car-
bon dioxide" OR "carbon tax" OR "ETS" OR "emissions trading system" OR "green-
house gas*" OR "GHG" OR "fossil fuels" OR "global average temperature” OR
"sea-level rise" OR "renewable energy" OR "COP" OR "UNFCCC" OR "INDC" OR
"IPCC" OR "PPM" OR "Methane" OR "pre-industrial levels of carbon dioxide")

Possible explanations for the abnormal growth of research
publications

de Gouveia and Inglesi-Lotz (2021) observed a rapid increase of climate change-related
records from both an absolute number and a relative share perspective. They also tried to give
some possible explanations for the rise of research publications. However, more convincing
reasons are needed to explain the abnormal growth of research publications for some spe-
cific years in various bibliometric analyses including the study conducted by de Gouveia and
Inglesi-Lotz. Unfortunately, these reasons are often ignored by many bibliometric studies.

Comprehensiveness of abstract/author keywords/keywords plus information
in Web of Science Core Collection

By using the original search query of de Gouveia and Inglesi-Lotz (2021) in the abstract/

author keywords/keywords plus fields, records with climate change-related keywords
in corresponding fields in Web of Science Core Collection will be retrieved. Figure 2
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Fig.2 Dynamics of climate change-related publications in Web of Science Core Collection (abstract/author
keywords/keywords plus search)

demonstrates the dynamics of records with climate change-related keywords in abstract/
author keywords/keywords plus fields respectively. Please note that the topic search is a
combination of search in the title, abstract, author keywords and keywords plus fields.

According to Fig. 1, the numbers of climate change-related records retrieved by the
topic search and title search were almost identical before 1990. However, for records
retrieved by the topic search, a sudden increase happened for the year 1991. Based on our
new data, the number of publications rose from 4206 in 1990 to 12,199 in 1991. However,
the number of publications retrieved by the title search only rose slightly from 3208 in
1990 to 3453 in 1991. Besides, for publication years after 1991, the numbers of publica-
tions retrieved by the title search increased relatively flat than that retrieved by the topic
search. Figure 1 demonstrates the changing gaps between the numbers of records retrieved
by the topic search and title search.

Based on Fig. 2, climate change-related publications retrieved by the abstract/author
keywords/keywords plus fields were very rare before 1990. This can be explained by a pio-
neer empirical examination by Liu (2021). Liu (2021) has found that a very high propor-
tion of journal papers published before 1991 lack abstract/author keywords/keywords plus
information in Web of Science Core Collection. Since the number of publications retrieved
by the title search only increased slightly in 1991, we can conclude that the comprehen-
siveness of abstract/author keywords/keywords plus information in Web of Science Core
Collection is a major cause for the sudden increase of the number of climate change-related
publications in 1991 as demonstrated in the study of de Gouveia and Inglesi-Lotz (2021).

Inclusion of a new sub-database

As shown above, the full collection of Web of Science Core Collection has eight citation
indexes and two chemical indexes (Birkle et al., 2020; Liu, 2019). Each sub-database may
have different coverage years. For example, if we compare the yearly outputs of Web of
Science Core Collection indexed publications around the year 1990, we should notice that
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Conference Proceedings Citation Index (including Science and Social Science & Humanities)
start collecting data of conference papers on a large scale around the year 1990. Abnormal
growth of research publications around 1990 may happen due to the inclusion of conference
papers. The subscription package of Web of Science Core Collection may be different for dif-
ferent institutional users (including different sub-datasets and different coverage years) (Liu,
2019). Theoretically speaking, the abnormal growth of research publications caused by the
inclusion of a new sub-database may happen for any year. For less experienced users, this is a
particular concern.

Anomalous growth of source titles in the sub-database

de Gouveia and Inglesi-Lotz (2021) mentioned that more academic publishing platforms that
can publish research results also increase the number of climate change-related papers. We
assent to this point. We would like to further point out that the abnormal growth of the number
of journals/conferences/books in the database also leads to the abnormal growth of the num-
ber of publications (Michels & Schmoch, 2012). One example is the inclusion of about 1600
new regional journals in Web of Science during 2007-2009 (Liu, 2017; Testa, 2011; Vander-
straeten & Vandermoere, 2021).

Conclusion

Web of Science Core Collection is widely used as a basic data source in bibliometric analysis
and research evaluation (Li et al., 2018; Zhu & Liu, 2020). At the same time, many schol-
ars have begun to raise concerns about bibliometric analysis and the appropriate use of data-
bases (Gonzalez-Alcaide, 2021; Hicks et al., 2015; Liu, 2019, 2021; Liu et al., 2020). For de
Gouveia and Inglesi-Lotz (2021), we suggest the authors details the search strategy to retrieve
climate change-related literature. A key point that is easily overlooked is to clarify the used
sub-datasets of Web of Science Core Collection and their corresponding coverage years (Liu,
2019).

In general, abnormal increases of the numbers of research outputs are rare or easy to
explain. For example, the explosion of COVID-19 related publications in 2020 is due to the
COVID-19 pandemic (Cai et al., 2021). If there is an abnormal increase in research outputs
and it is not easy to find a reasonable explanation, then we may need to look at the problem of
the data source. Comprehensiveness of abstract/author keywords/keywords plus information
in Web of Science Core Collection is a major cause for the abnormal increases in research
outputs around the year 1990 (Liu, 2021). Inclusion of a new sub-database and anomalous
growth of source titles in the sub-database are also two possible causes for abnormal increases
of research outputs in some specific years.
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