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The evaluation of research outputs in the form of journal articles is important to help with
monitoring performance and to allocate funds. Elsevier's Scopus and Clarivate’'s Web of
Science (WoS) are the two main sources for identifying outputs. For non-English-speaking
countries, it is especially important that most of the scientific activity evaluated is
represented in the bibliometric database used. All documents published in Scopus and
WoS during 2018 (6,094,079 documents) were therefore analysed and compared for their
languages and research areas. The most comprehensive source for each language and
research area were identified and some coverage problems have been found.

Keywords: Research evaluation; Bibliometrics; Bibliographic database; Scopus; Web of
Science

Introduction

Scientific and technical research, development and innovation contribute to social progress
and welfare. They provide the keys to current global challenges, as well as helping the
competitiveness and productivity of countries. Funding institutions often use bibliometric
methods to help them decide on priorities and to evaluate funded research. These are often
based on one of two main data sources: Clarivate Analytics’ Web of Science (WoS) and
Elsevier's Scopus.

Analyses based on WoS and Scopus are only valid if the databases offer representative
coverage of the scientific activities evaluated (Mongeon & Paul-Hus, 2016). For non-English
speaking countries, language is an important factor, as well as the extent of WoS and
Scopus coverage of the different areas of research produced by each country (Van Leewen
et al., 2001).

In some cases, there are no specific sources at the country or language levels, and WoS
and Scopus can be used as references for each other to some extent. For example, in the
case of Spanish, state institutions use these two databases as a source for the accounting
of research outputs (Instituto Cervantes, 2009; Fundacion Telefénica, 2013; FECYT, 2017),
or global studies in which world scientific production is quantified, as in the case of the
National Science Foundation of the USA, Scopus is taken as a source (NSF, 2018).

In Norway, an example of a country with an apparently comprehensive national index
(Norwegian Science Index), 87% of publications are written in English, Scopus covers 72%
of the total outputs and the Web of Science Core Collection covers 69% (Aksnes &
Sivertsen, 2019). Other evaluations have been made based on citations (Van Leeuwen et
al., 2001), and these estimate that 19% to 38% of non-English documents are omitted from
Scopus or the Web of Science depending on the area (Martin-Martin et al., 2018).

Incomplete database coverage affects the citation counts of non-indexed documents
(Moed, Markusov & Akoev, 2018) and it influences assessments of the impact of research
in non-English languages. This has led some applications of bibliometrics, such as the
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Leiden Ranking?® to only include publications written in English®. In contrast, the Leiden
Manifesto® argues for the need to protect excellence in locally relevant research and the
need to build metrics on high-quality non-English literature that would serve to identify and
reward excellence in locally relevant research (Hicks et al., 2015).

Previous studies have investigated the journal coverage of WoS and Scopus based on field
classifications, publisher countries and publication languages, reporting very general
information (Gavel & Iselid, 2008; Archambault et al., 2009; Mongeon & Paul-Hus, 2016).
Other studies have analysed coverage in specific areas, including: Social Sciences and
Humanities (Archambault et al., 2006), Computer Sciences (Franceschet, 2009), Library
and Information Science (Abrizah et al.,, 2012), Business Administration (Clermont &
Dyckhoff, 2012) or Earth and Atmospheric Sciences (Barnett & Lascar, 2012). WoS and
Scopus have also been compared for selected geographical areas: Latin American
(Collazo-Reyes, 2014); Latin American and Caribbean (Santa & Herrero-Solana, 2010);
Russia (Moed, Markusova & Akoev, 2018) and Norway (Aksnes & Sivertsen, 2019); and
one study has combined a geographic area and subject: Spanish Psychology (Osca-Lluch
et al., 2013).

These studies have all identified that there is an overrepresentation of English language
journals and English-speaking countries as well as an underestimation of documents from
the Arts and Humanities and Social Sciences research areas. They also agree that there is
a disparity between WoS and Scopus in the amount and type of coverage and therefore
caution should be exercised when using these sources, especially for non-English
analyses. In general Scopus tends to have greater coverage than WoS in all areas and
languages investigated so far, but both have weak coverage of some languages and
research areas.

Despite the above findings, the focus on journals and equating languages and countries
(the same language may be spoken in several countries, while in the same country several
languages may be spoken) mean that document-level findings are needed to give more
complete information (Gavel & Iselid, 2008; Mongeon & Paul-Hus, 2016).

Research question

This study focuses on the language coverage of WoS and Scopus at the document level,
separating out research areas in the results. Coverage here refers to the number of
documents indexed in each database. The following question is addressed.

How many documents are indexed by WoS and Scopus by language and research area?

Methods

The research design was to investigate the subject area and language coverage of WoS
and Scopus for 2018. This year was chosen as the most recent complete year, therefore
giving the most relevant complete information. Initially, data from 2017 was also collected
but this has been discarded because the results are very similar to those from 2018.
Language and subject coverage information from each database was extracted with
multiple queries submitted to each database, then collating and summarising the results.

WoS and Scopus during 2018 indexed a total of 6,071,821 documents. All the data was
collected on May 30, 2019 to prevent time from affecting the comparisons.

2 http://www.leidenranking.com/
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The WoS information was obtained from the “Web of Science Core Collection”, making a
basic query, first per year and then per year and language. No document types were
excluded from the results. The WoS results analyser was then used to extract information
about subjects. This data was extracted from WoS fields “Language” and " Research Area".
The Web of Science Core Collection includes Science Citation Index Expanded (SCI-
EXPANDED), Social Sciences Citation Index (SSCI), Arts & Humanities Citation Index
(A&HCI), Conference Proceedings Citation Index- Science (CPCI-S), Conference
Proceedings Citation Index- Social Science & Humanities (CPCI-SSH), Book Citation Index
Science (BKCI-S), Book Citation Index Social Sciences & Humanities (BKCI-SSH),
Emerging Sources Citation Index (ESCI), Current Chemical Reactions (CCR-EXPANDED)
and Index Chemicus (IC).

The Scopus information was obtained with an advanced query to filter by publication year
and the “Refine results” option was used to collect information about the language and
subject. This data was obtained from the Scopus fields “Language”, "Subject Area" and
"Document Type".

Languages

The documents analysed belong to 51 languages, although Scopus reported 382
documents as language undefined (0.006% of the total). In all cases, the number of
documents per language sums to more than the total number of documents (never more
than 0.43% more), indicating that some documents are indexed in several languages either
by mistake or because they are published in multiple languages.

Languages that occurred in less than 0.01% of documents (312 Scopus documents or 294
WoS documents) in either database were excluded from the analysis: Afrikaans, Arabic,
Azerbaijani, Basque, Bosnian, Bulgarian, Esperanto, Estonian, Finnish, Galician, Georgian,
Greek, Hebrew, Icelandic, Indonesian, Irish Gaelic, Latin, Latvian, Lithuanian, Macedonian,
Romanian, Scottish Gaelic, Serbian, Serbo-Croatian, Tagalog and Welsh. Discarded
language documents account for 4,932 publications (0.04% of all documents).

The remaining 25 languages occurred in at least 0.01% WoS and Scopus documents:
Catalan, Chinese, Croatian, Czech, Danish, Dutch, English, French, German, Hungarian,
Italian, Japanese, Korean, Malay, Norwegian, Persian, Polish, Portuguese, Russian,
Slovak, Slovenian, Spanish, Swedish, Turkish and Ukrainian.

To evaluate the evolution of language coverage, information on the total number of
documents indexed in each language was also collected for each year since 2004 (the year
Scopus was launched).

Since English dominates the data collected, the results for non-English languages are
analysed separately in some cases.

Subjects

A total of 152 WoS Research Areas were included in the results, although 16,550
documents had no subject information (0.56% of Wo0S). A total of 28 Scopus Subject Areas
were found, with 1,135 documents lacking subject information. Adding 382 documents
without a defined language, this gives 0.05% of Scopus in 2018.

A broad discipline classification of subjects was done by matching WoS and Scopus
subjects. As WoS proposes (Clarivate Analytics, 2019), the following classification was
used: Arts & Humanities; Life Sciences & Biomedicine; Physical Sciences; Social Sciences
and Technology. All subjects were reclassified under one of these categories except the
Scopus subject "Multidisciplinary" (0.67% of Scopus) and subject “Undefined” which was
excluded. The reclassification of Scopus materials, therefore, has been carried out based
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on the WoS criteria, being distributed as follows: Arts and Humanities as Arts & Humanities;
Agricultural and Biological Sciences, Biochemistry Genetics and Molecular Biology,
Dentistry, Earth and Planetary Sciences, Environmental Science, Health Professions,
Immunology and Microbiology, Medicine, Neuroscience, Nursing, Pharmacology Toxicology
and Pharmaceutics and Veterinary as Life Sciences & Biomedicine; Chemistry,
Mathematics and Physics and Astronomy as Physical Sciences; Business Management
and Accounting, Decision Sciences, Economics Econometrics and Finance, Psychology
and Social Sciences as Social Sciences; and Chemical Engineering, Computer Science,
Energy, Engineering and Materials Science as Technology. Each document can be
classified in more than one category, so the sum of the subjects in all cases is higher than
the total number of documents.

Results

Language coverage

As is already known, English dominates both WoS and Scopus (92.64% of the documents
indexed in Scopus are in English and this percentage is even higher in the WoS with
95.37% compared to the second language with the highest number of documents in
Scopus, Chinese, with 2.76% and the second language in WoS, Spanish, with 1.26%). In
general, Scopus offers greater coverage of English and non-English documents (of all
types) than WoS. In both cases, Scopus indexes about 100,000 more documents than
WoS. In the non-English case this means 25% more documents in Scopus and in the case
of English this means 2% more documents in Scopus. Thus, the main advantage of Scopus
over WoS is in its greater coverage of non-English documents.

The greater Scopus coverage of non-English documents does not apply to all languages
(Figure 1). Among the most represented languages, WoS indexes more documents than
Scopus in Spanish (37,113 versus 30,632 documents) and Portuguese (12,560 versus
11,734 documents). WoS also indexes more documents for Catalan, Croatian, Italian,
Malay, Norwegian and Turkish. In contrast, Scopus indexes over ten times more
documents in Chinese (86,821) than does WoS (7,231). It also indexes more documents in
most languages, including Danish, Japanese, Persian and Swedish, where WoS has
almost no representation, and Russian, where Scopus has indexed 18,955 documents
versus 13,500 for WoS.
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Fig.1 Proportion and number of documents indexed in WoS and Scopus by language.

Research area coverage

Grouping the results by research area, as derived from the WoS and Scopus category
names, Scopus has a greater number of indexed documents in all areas except Arts &
Humanities, which has the fewest documents (around 1.5%) but its biggest coverage
advantage is for Technology (Figure 2).
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Fig. 2 Proportion of documents indexed in WoS and Scopus by area.

For English documents (Fig. 3), coverage is like that for the overall results (Fig.3). For non-
English documents (Fig.4) the difference between Scopus and WoS is much greater,
except for Arts & Humanities and Social Sciences.
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Fig. 3 Proportion of English documents indexed in WoS and Scopus by area.
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Table 1. Number of documents indexed in WoS and Scopus by language and research area.

Introducing language to the research areas analysis (Table 1), for most languages there is
a greater WoS coverage in Arts and Humanities and a greater Scopus coverage for the
remaining four areas. Some exceptions are described below.

* |In the Arts & Humanities, Scopus has more documents indexed in Chinese and
Slovenian, with twice as many documents as WoS; in Hungarian and Japanese, where
the WoS coverage is negligible; and similar coverage in Czech, Polish and Slovak.

= |n Danish, Dutch, Persian and Swedish, the coverage is almost entirely limited to the
Scopus Life Sciences & Biomedicine category (no WoS coverage). This also happens
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with Norwegian, although in this case WoS has some coverage (53.1% WoS versus
46.9% Scopus).

= Greater WoS coverage occurs for Turkish Life Sciences & Biomedicine, Polish Physical
Sciences, Croatian Technology; and similar coverage occurs in Czech Physical
Sciences, Korean Physical Sciences and Polish Technology.

= For the Social Sciences, WoS has greater coverage of Catalan, Croatian, Malay,
Spanish and Turkish, and similar coverage of Portuguese.

Discussion

The results obtained differ from previous studies in two main aspects. On the one hand,
some of these studies are based on data prior to 2015. That year WoS extended its Core
Collection including the Emerging Sources Citation Index, which meant an increase in the
coverage of non-English languages such as Spanish (15,101 documents in 2014 to 39,504
in 2015), Portuguese (5,628 documents in 2014 to 14,685 in 2015), Russian (3,584
documents in 2014 to 13,665 in 2015), Italian (4,259 in 2014 to 7,587 in 2015) and Turkish
(1,742 documents in 2014 to 4,308 in 2015) (Figures 5 and 6).
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Fig. 5 WoS Spanish documents evolution. Fig. 6 WoS indexed documents evolution.

On the other hand, it has been possible to verify that aggregate values, both at the
language level and research area, differ from the values obtained when the two variables
are considered. So, for example, in the case of Spanish, the WoS has a greater number of
documents indexed in total computation, but if we analyse the results by research areas,
Scopus has a greater number of documents in three of the five areas: Life Sciences &
Biomedicine, Physical Sciences and Technology. Similarly, a review Life Sciences &
Biomedicine category, where Scopus has a much larger total of documents, the WoS has
greater coverage for the Norwegian and Turkish languages. Even if we consider a single
source, the overall proportion by research area is different when analysed at language
level.

The results obtained suggest that the WoS has made an effort to have better coverage for
the area of Arts & Humanities and the main Latin American languages, while Scopus has
extensive coverage of Technology, Life Sciences & Biomedicine areas and Asian
languages, such as Chinese, Japanese and Korean. Scopus' attention to the Life Sciences
& Biomedicine area is especially evident in languages such as Czech, Danish, Dutch,
German, Hungarian, Norwegian, Persian or Swedish, where a large majority of indexed
documents for these languages belong to this category, with a small proportion of
documents for the rest of the areas. Similarly, in languages such as French, German, Italian



and Russian, where Scopus has a greater total number of indexed documents, this majority
is maintained in all areas except for Arts & Humanities where the WoS has more
documents.

On the other hand, we must consider whether the volume of documents, by itself, is a
sufficient indicator that the source is adequate or if other quality factors should be taken into
account. We have not checked whether any of the documents in either database are
incorrect, for example.

Coverage problems

In addition to the languages that do not appear in any of the two databases and the
languages discarded in the methodology for having a representation of less 0.01%, among
the languages studied, the following research areas have been identified because the sum
of documents from both sources does not reach 0.0015% of the total documents (at least
91 documents per area). Total number of documents in each area and language is
indicated:

= Catalan — Physical Sciences (44) and Technology (15).
= Czech - Technology (88).

= Danish — Arts & Humanities (50), Physical Sciences (12), Social Sciences (15) and
Technology (13).

= Dutch — Physical Sciences (3) and Technology (13).

» Hungarian — Physical Sciences (29).

= |talian — Physical Sciences (78).

= Korean — Arts & Humanities (70).

= Malay — Arts & Humanities (87), Life Sciences & Biomedicine (40) and Physical
Sciences (3).

= Norwegian — Arts & Humanities (89), Physical Sciences (0) and Technology (0).

= Persian — Arts & Humanities (53), Physical Sciences (60) and Social Sciences (72).

= Slovak — Physical Sciences (10) and Technology (33).

= Slovenian — Physical Sciences (0) and Technology (40).

= Swedish — Physical Sciences (0) and Technology (2).

Conclusions

The results obtained at document level, combining language and research area, differ from
journal-level analysis and from the average values of aggregate data, even at the same
document level. The document level analyses reported here should be more relevant for
evaluations because, for example, the omission of a tiny journal would have little effect on
any evaluation. In contrast, large coverage of a language through a single huge journal
would also not be desirable. Therefore, it is necessary to consider both document and
journal coverage to decide which the best source in each case is. A disaggregated analysis
at the document level considering the language and the research area is the logical starting
point for each language and research area, however. In contrast to previous studies, the
current analysis has found some areas in which WoS is better than Scopus and so Scopus
is not always the most comprehensive source.
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