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1.0 The idea of a citation database  
 
Scientific and scholarly authors normally cite other publica-
tions. They do so by providing bibliographical references to 
other documents in the text and elaborating them in a special 
“list of references” (as in this encyclopedia article) or in foot-
notes. (Such references are also often in the bibliometric liter-
ature termed “cited references”). When reference is made to 
another document, that document receives a citation. As ex-
pressed by Narin (1976, 334, 337): “a citation is the acknowl-
edgement one bibliographic unit receives from another 
whereas a reference is the acknowledgement one unit gives to 
another.”1 While references are made within documents, ci-
tations are received by other documents.2 References contain 
a set of standardized information about the cited document, 
which allows its identification (as, for example, the references 
in the present article).3 

A citation index is a paper-based or electronic database 
that provides citation links between documents. It may also 
be termed a reference index, but this term is seldom used,4 and 
in the following we use the established term: citation index.5  

It has always been possible to trace the references a given 
document makes to earlier documents (so-called backward 
searching). A citation index, however, makes it possible to 
trace the citations (if any) that a given document receives 
from later documents (so-called forward searching),6 de-
pendent of which documents has been indexed. Examples: 
 
1.  Nyborg (2005) is an article about sex differences in gen-

eral intelligence (g), that concluded: “Proper methodol-
ogy identifies a male advantage in g that increases expo-
nentially at higher levels, relates to brain size, and ex-
plains, at least in part, the universal male dominance in 
society.”  

 If you would like to see whether this conclusion has been 
challenged or rejected by other researchers, you need 
only look up Nyborg’s paper up in a citation index.7  

2.  If you would like to see whether somebody has used your 
published ideas in their research, you may look yourself 
up in a citation index.  

3.  If you would like to see whether a certain person or work 
is cited within a given field, you may look that person up 
and limit your search to that field. This way you may, for 
example, see which papers in library and information sci-
ence have cited any work by Michel Foucault or the spe-
cific reference Garfield (1980).  

No doubt, citation indexes are very important tools that 
have revolutionized the way we can search for information. 
This article focuses on the function of citation indexes to 
assist researchers identify useful and relevant research. Cita-
tion indexes are, however, increasingly used to evaluate re-
search and researchers, and this function may influence 
how they are developing and thus also their functionality 
for document searching.  
 
2.0 The principles and design of citation indexes 
 
In the words of Weinstock (1971, 16): “a citation index is a 
structured list of all the citations in a given collection of doc-
uments. Such lists are usually arranged so that the cited doc-
ument is followed by the citing documents.” It is the scien-
tist (or scholar) who creates the citations not the citation in-
dexes as it has been claimed,8 and the role of citation indexes 
is to make the citations findable.  

McVeigh (2017, 941) explains that “a true citation index 
has two aspects [or parts]—a defined source index and a 
standardized/unified cited reference index.” In Figure 1, on 
the left, two articles are shown. These articles are repre-
sented in the part of the citation index called the “source in-
dex.” For each article, a long range of metadata is provided, 
including author names, title of article, title of journal, and 
the list of bibliographical references contained in the article. 
The source index is, therefore, a comprehensively described 
set of the indexed materials from which cited references will 
be compiled.  

On the right in Figure 1, a list of references A-J, derived 
from the source index, are shown. These references repre-
sent the “cited reference index,” where each reference points 
back to the article in which it occurs (and back to the source 
index). A citation index is thus—in the words of McVeigh 
(2017, 941) “derived from a two-part indexing of source ma-
terial. Bibliographic entries are created for each source item; 
cited references are captured into a separate index, where 
identical references are unified. The resulting two-part 
structure is the basic architecture of a citation index.”  

Figure 2 shows an example: among Anders Ørom’s many 
publications, two have been indexed by Web of Science, an 
article in Knowledge Organization, and another in Journal 
of Documentation. The figure also shows how many times 
each article has been cited (on July 8, 2019); the citing arti-
cles will be displayed by clicking on the number. However, 
as shown below, not all citing articles have been captured (in  
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Figure 1. Citation index design based on McVeigh (2017, 941). 

 

Figure 2. Look-up Ørom A*9 as author in WoS, source index. 
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the article in Knowledge Organization, only the thirty-one 
citations that have been “unified” are included). 

If you would like to see which references are cited by 
Ørom (2003) (i.e., perform a backward search), you can get 
a copy of the article itself and see its list of references; there 
is also the possibility to select the full record in the source 
index (not shown) and here click at “cited references.”10 

Figure 3 shows a corresponding example of forward 
searching from WoS: five references that matched the query 
“references citing Ørom (2003).”  

However, three of the five references in Figure 3 are to 
the same article in Knowledge Organization, in other words, 
there are three cited reference variants. This specific article 
has been cited 1+1+31 = 33 times (on July 8, 2019). One of 
the three reference variants provide the title of the paper, the 
issue and the starting page; also, in this reference the infor-
mation that the article has thirty-one citing articles is given 
(the same thirty-one as in Figure 2). This means, that of the 
thirty-three citing references, the thirty-one have been “uni-
fied,” but the unification algorithm has not been able to 
unify two of the variants. By selecting all three cited refer-
ence variants to the article in Knowledge Organization, a list 
of all thirty-three citing references can be displayed (this ex-
ample is very simple with few cited reference variants, but 
often searches provide very many variants). We see that the 
unification makes the use of the citation index simpler.11 
McVeigh (2017, 941) writes that the data collected from 
those references are standardized to allow like citations to be 
collected or unified (McVeigh 2017, 941). We saw in Figure 
3 what is meant by unification of citations (and that some 
citations were not unified).  

It is important to understand how citations are not being 
unified—and that the concepts unification and control in 
bibliographic databases are relative concepts. Contrary to 
typical library catalogs, for example, citation indexes do not 

provide standardized author names.12 The Science Citation 
Index, for example, is based on a rather mechanical indexing 
of both metadata in the source index and references in the 
cited reference index based on the data as given by the source 
documents themselves. This means that if an author some-
times uses two initials and sometimes only one initial, his 
writings are not unified (and both author searching and 
cited reference searching may be difficult). This is especially 
a problem when authors have common names like A. Smith 
or when names are spelled in many ways in source docu-
ments such as, for example, the names of many Russian au-
thors like Lev Vygotsky (compare the concept “stray cita-
tions” in Section 6.3).  

McVeigh (2017, 943) emphasizes that a citation index is 
more than just a bibliographic resource with linked cited 
references. It is the structured, standardized data in the cited 
reference index, independently of the source index, that for 
her defines a citation index.  
 
3.0 Classifications of existing citation databases 
 
In this article citation indexes are presented in the following 
order: 
 
– Section 4 presents the Science Citation Index and later 

ISI/Clarivate Analytics citation indexes in chronological 
order; 

– Section 5 presents citation databases from other database 
producers (except regional databases) in chronological 
order;  

– Regional citation databases (and databases in other lan-
guages than English) are presented in Appendix 1 in 
chronological order; 

– Section 6 presents comparative studies of six major com-
peting citation indexes: Crossref, Dimensions, Google 

 

Figure 3. A. Ørom as cited author and printing year = 2003 in WoS, cited reference index (forward searching). 
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Scholar (GS), Microsoft Academic (MA), Scopus and 
Web of Science (WoS); 

– Predecessors to the Science Citation Index are presented 
in Section 7 (placed here because the interest in historical 
studies of former citation indexes was a response to the 
great interest that arose in the ground swell of Garfield’s 
citation indexes.) 

 
Citation indexes may also be classified as follows (see the 
endnotes for the specific titles in each category):  
 
1)  By subject coverage: a) universal citation databases;13 b) 

databases covering science;14 c) databases covering social 
sciences;15 d) citation databases covering the humani-
ties;16 and, e) other subject specific citation databases.17 

2)  Citation databases covering specific document types: a) 
books;18 b) conference proceedings;19 and, c) data sets.20 

 
The most important databases are placed in separately num-
bered sections. For each database, some standardized infor-
mation is given (such as date of launching) together with 
presentation of relevant literature about that database. At 
the end of each description, there are links to the homepage 
of the database and list of journals or other sources covered 
(as bulled lists).  
 
4.0 The Science Citation Index and other  

ISI/Clarivate Analytics citation indexes  
 
The American government stimulated the development of 
scientific research soon after World War II. Considering the 
fast-growing volume of scientific literature and their con-
cern regarded to the systems for information exchange ca-
pacity among scientists, the government sponsored many 
projects related to the improvement of methods for distrib-
uting and managing scientific information. Eugene Gar-
field was a member of the study team at Johns Hopkins 
Welch Medical Library sponsored by the Armed Forces 
Medical Library. Because of that experience “I [Garfield] 
became interested in whether and how machines could be 
used to generate indexing terms that effectively described 
the contents of a document, without the need for the intel-
lectual judgments of human indexers”21 (Garfield 1979, 6).  

Garfield’s experience working in that project, his experi-
ence doing voluntary abstracting work for Chemical Ab-
stracts and the fact he learned that there was an index to the 
case literature of the law that used citations (Shepard’s Cita-
tions see Section 7.1), led him to create the first modern ci-
tation index. He presented his idea of the citation index in 
Garfield (1955). Garfield’s company, Institute for Scientific 
Information (ISI) was founded in 1960 in Philadelphia, and 
in 1964, Garfield published the first Science Citation Index 
(SCI; see further on SCI in Section 4.1). ISI has shifted own-

ership and name many times and is today known as Clari-
vate Analytics.22 This company has over the years created a 
suite of citation indexes to be presented below. Because of 
the many name shifts, it may be referred to by different 
names, such as ISI’s, Thomson Scientific’s or Clarivate An-
alytic’s citation indexes.  

Web of Science (WoS)23 is a platform created in 1997 con-
sisting of databases designed to support scientific and schol-
arly research. It contains several databases, which can be 
searched together (but not all of them are citation indexes). 
They can be grouped as follows (see endnotes for lists of all 
databases in each group): 
 
a)  WoS Core Collection (e.g., SCI).24 
b)  Databases produced by ISI/Clarivate Analytic but not 

included in the Core Collection (e.g., Data Citation In-
dex).25  

c)  Other databases hosted by WoS and produced by other 
data providers (e.g., Russian Science Citation Index).26 

 
The WoS platform can be considered a modernized version 
of the SCI. Its citation databases are further described below 
in the order of their launching.  
 
4.1 Science Citation Index (SCI) / Science Citation 

Index Expanded (SCIE) 
 
SCI was officially launched in 1964. SCIE, is—as the name 
indicates—a larger version of the SCI.27 After its launching, 
the SCI, and most other citation indexes, have expanded ret-
roactively, so that year of launching does not tell what years 
are searchable (SCI contains in the time of writing refer-
ences back to 1898). The SCI was founded on some ideas 
and practical considerations that contrasted it with the ma-
jor subject bibliographies at the time:  
 
1)  It was covering all scientific disciplines, not just one (or 

a set of related fields), and it, therefore, had to be more 
selective in its selection of journals (and other docu-
ments) to be covered. This was done by applying “Brad-
ford’s law of scattering,” which Garfield (1971) modi-
fied to “Garfield’s law of concentration.” Sugimoto and 
Larivière (2018, 25-26) emphasize that 

 
Garfield never sought for the SCI to be an exhaus-
tive database; rather, he aimed to curate a selective 
list of journals that were the most important for 
their respective disciplines. He used Bradford’s law 
of scattering as the core principle. This law dictates 
that the majority of cited literature in a domain is 
concentrated in a few journals and, conversely, that 
the majority of scholarly journals contain a minor-
ity of cited documents.  
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By implication, a citation index needs only to index 
relatively few journals in order to display a majority 
of the references. Initially, SCI covered 613 jour-
nals; today it indexes 9,046 journals showing data 
from 1898 to present with complete cited refer-
ences (cf., Web of Science 2018). The journals are 
mainly selected by use of the “journal impact fac-
tor” (JIF), which is a bibliometric index that re-
flects the yearly average number of citations to re-
cent articles published in a given journal. It is fre-
quently used as a proxy for the relative importance 
of a journal within its field. It was devised by Eu-
gene Garfield and is produced yearly by ISI/Clari-
vate Analytics; Scopus has developed an alternative 
called Scimago Journal Rank (SJR). 

 
2)  In contrast to the ordinary bibliographical databases, SCI 

did not use human indexers for individual articles (just for 
an overall classification of journals). It was based on in-
formation contained in the articles themselves (derived 
indexing), without any human assigned information, and 
it relied to a high degree of mechanical rather than intel-
lectual indexing. It was assumed that searching the titles 
(translated to English) and the references/citation would 
be sufficient to make it an important tool (also, in con-
trast to the dominant documentation databases, SCI did 
not bring abstracts of the indexed articles at its start; how-
ever, abstracts taken from the articles were added from 
1971, and thereby the difference between “abstract jour-
nals” and citation indexes was reduced).  

 
3)  Journals indexed in SCI were indexed “cover-to-covers” 

not selectively. This removed another source of subjec-
tive choice in the indexing process, as users could rely on 
journals being fully indexed.  

 
Braun, Glänzel and Schubert (2000) examined how different 
disciplines, countries and publishers are represented in the 
SCI by comparing the subset of journals indexed here with 
the number of journals covered by Ulrich’s International Pe-
riodicals Directory from 1998. They found that (254), in av-
erage, SCI covered 9.83% of the journals in Ulrich’s, but some 
fields were overrepresented (physics 27.4%, chemistry 26.3%, 
mathematics 25.0%, biology 23.9%, pharmacy and pharma-
cology 15.0%, medical sciences 14.8%, engineering 14.5% and 
earth sciences 12.8%). 17 other fields were found to be un-
derrepresented compared to the 9.83% (in decreasing order): 
environmental studies 9.4%, computers 8.9%, metallurgy 
8.6%, energy 6.4%, public health and safety 5.9%, sciences: 
comprehensive works 5.0%, petroleum and gas 5.0%, agricul-
ture 5.0%, food and food industries 4.7%, forests and forestry 
4.4%, psychology 4.0%, aeronautics and space flight 3.6%, 
technology: comprehensive work 3.1%, geography 2.4%, gar-

dening and horticulture 1.4%, transportation 0.6% and fi-
nally building and construction 0.4%. See also:  
 
– Web of Science Fact Book (Clarivate Analytics, undated). 
– Clarivate Analytics [2019]. Science Citation Index Ex-

panded: Journal List.: http://mjl.clarivate.com/cgi-bin/ 
jrnlst/jlresults.cgi?PC=D 

 
4.2 Social Sciences Citation Index (SSCI) 
 
SSCI was established in 1973 and indexes, according to Web 
of Science (2018), 3,300 journals showing data from 1900 
to present with complete cited references. It is possible to 
search in an entire century of information in one place, 
across fifty-five disciplines of the social sciences.  

While most physical science research papers are universal 
in their interest and published in international journals in 
English, much research from the social sciences tends to be 
of primary interest to readers from the authors’ country, 
and often it is published in a national language and in jour-
nals not processed for the SSCI (cf., Lewison and Roe 
2013); these authors examined SSCI’s coverage of journals 
from different countries. They concluded that their results 
can only be regarded as rather approximate but that it is ap-
parent that the shortfall in coverage is real and quite large 
and biggest for Russia, Poland and Japan, somewhat smaller 
for Italy, Spain and Belgium, less again for the Scandinavian 
countries and least for the Anglophone countries (Aus-
tralia, Canada, the UK), as would be expected. Klein and 
Chiang (2004) found that there is evidence of bias of an ide-
ological nature in SSCI coverage of journals. See also:  
 
– SSCI website: http://mjl.clarivate.com/scope/scope_ 

ssci/  
– SSCI journal list: http://mjl.clarivate.com/publist_ssci. 

pdf  
 
4.3 Arts & Humanities Citation Index (A&HCI) 
 
The A&HCI was established in 1978. It demonstrated some 
ways in which the humanities differ from science and social 
sciences, for example in the use of many implicit citations 
which needs to be formalized by the indexing staff (Garfield 
1980). It indexes today 1,815 journals showing data from 
1975 to present with full cited references including implicit 
citations (citations to works found in the body text of articles 
and not included in the bibliography, e.g., works of art). Gar-
field (1977b) suggested—just before A&HCI was started—
how this index might benefit the humanities.  

It has long been felt that adequate coverage is more prob-
lematic in A&HCI compared to SCI and SSCI, and this was 
a major reason for the European Science Foundation to ini-
tiate the development of the European Reference Index for 
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the Humanities (ERIH).28 Sivertsen and Larsen (2012) con-
sidered the lower degree of concentration in the literature of 
the social sciences and humanities (SSH) and concluded 
that the concentration is strong enough to make citation in-
dexes feasible in these fields. See also:  
 
– Wikipedia. “A&HCI” at: https://en.wikipedia.org/wiki/ 

Arts_and_Humanities_Citation_Index 
– A&HCI journal list: http://mjl.clarivate.com/cgi-bin/ 

jrnlst/jlresults.cgi?PC=H 
 
4.4 Conference Proceedings Citation Index (CPCI) 
 
The CPCI was established in 2008. It was preceded by some 
conference proceeding indexes from ISI, which were not ci-
tation indexes (Garfield 1970, 1977a, 1978 and 1981). 
CPCI indexes now 197,792 proceedings within two main 
sub-indexes: Conference Proceedings Citation Index: Sci-
ence, (CPCI-S) and Conference Proceedings Citation In-
dex: Social Science & Humanities (CPCI-SSH) (Web of Sci-
ence 2018). The proceedings selection process is described 
by Testa (2012) (there is at present no specific homepage for 
this database at Clarivate Analytics).  
 
4.5 Book Citation Index (BKCI) 
 
BKCI was established 2011. According to Web of Science 
(2018), it currently indexes 94,066 books from 2005 to pre-
sent. Clarivate Analytics (2018)29 wrote: 
 

For the coverage of Book Citation Index, each book is 
evaluated on a case by case basis. The focus is on schol-
arly, research-oriented books for product. Once a 
book is selected, both the chapters and the book itself 
will be indexed. The index page is the guide for the 
book, so if available, the contents of the index page 
and all the references will be included. If the book is 
selected, the full book is indexed. There is no selective 
coverage. This means that there is no selective index-
ing of only a few chapters of a selected book into Book 
Citation Index - without indexing the whole book in 
BKCI. 
Coverage of revised edition of a book in Book Ci-
tation Index 
Revised edition is picked up only if there is new ma-
terial to present. The revised version will be selected 
only if it presents new content. If the 2nd edition does 
not present 50% or more new content, it will not be 
selected.  
The focus is for new content, never published in the 
products. In fact, the revised version may be less than 
1 percent of coverage.  

Leydesdorff and Felt (2012a; 2012b) are two versions of the 
same study of BKCI. It found that books contain many cit-
ing references but are relatively less cited, which may find its 
origin in the slower circulation of books than of journal ar-
ticles and that the reading of books is time consuming. The 
introduction of BKCI “has provided a seamless interface to 
WoS.”  

Torres-Salinas, Robinson-Garcia and López-Cózar (2012) 
analyzed different impact indicators referred to the scientific 
publishers included in the Book Citation Index for the social 
sciences and humanities fields during 2006-2011. They con-
structed “Book Publishers Citation Reports” and presented a 
total of nineteen rankings according to the different disci-
plines in humanities, arts, social sciences and law with six in-
dicators for scientific publishers.  

Gorraiz, Purnell and Glänzel (2013) wrote that BKCI was 
launched primarily to assist researchers identify relevant re-
search that was previously invisible to them, because of the 
lack of significant book content in the WoS. The authors 
found that BKCI is a first step towards creating a reliable ci-
tation index for monographs, but that it is a very challenging 
issue because of the special requirements of this document 
type. Among the problems mentioned is, that books, in con-
trast to journal articles, seldom provide address information 
on authors. Therefore, in its current version (at the time of 
writing their article), the authors found that BKCI should 
not be used for bibliometric or evaluative purposes. 

Torres-Salinas et al. (2013) used the BKCI to conduct 
analyses that could not have been done without this new in-
dex. The authors constructed “heliocentric clockwise maps” 
for four areas (disciplines): arts and humanities, science, social 
sciences and engineering and technology. For each area, cita-
tion average values for the dominant publishers are calculated 
and displayed. It was found, for example, that the area of en-
gineering and technology is greatly unbalanced, because one 
publisher, Springer, dominates the area accumulating ap-
proximately 62% of the total share, that is, 28,000 book chap-
ters of the total of 40,000 belong to this publisher. Other 
fields may also be unbalanced but not to such extent. Torres-
Salinas, Robinson-Garcia, Campanario and López-Cózar 
(2014) provided descriptive information about BKCI and 
found: 
 

Humanities and social sciences comprise 30 per cent of 
the total share of this database. Most of the disciplines 
are covered by very few publishers mainly from the UK 
and USA (75.05 per cent of the books), in fact 33 pub-
lishers hold 90 per cent of the whole share. Regarding 
publisher impact, 80.5 per cent of the books and chap-
ters remained uncited. Two serious errors were found 
in this database: the Book Citation Index does not re-
trieve all citations for books and chapters; and book ci-
tations do not include citations to their chapters. 
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Zuccala, Breum, Bruun and Wunsch (2018) studied the 
metadata assigned to monographs in BKCI and found that 
many ISBNs are missing for editions of the same work, in 
particular “emblematic” (original/first) editions. The au-
thors wrote: 
 

The purpose of including all ISBNs is to ensure that 
every physical manifestation of a monograph is recog-
nized (e.g., print, paperback, hardcopy, e-print) and 
that each ISBN is indexed as part of the correct edition 
or expression. This, in turn, ensures that all mono-
graph editions can clearly be identified as being part 
of the same intellectual contribution, or work. Thus, 
publication counts, and citation counts would be 
more accurate in the BKCI, and new metric indica-
tors could be calculated more effectively. 

 
See also:  
 
– BKCI website: http://wokinfo.com/products_tools/ 

multidisciplinary/bookcitationindex/  
– BKCI master book list: http://wokinfo.com/mbl/ 
 
4.6 Data Citation Index 
 
The Data Citation Index was established in 2012 by Thom-
son Reuters as a point of access to quality research data from 
repositories across disciplines. As data citation practices in-
crease over the years, the new citation index based on re-
search data is available through the WoS from Clarivate An-
alytics. The Data Citation Index is a tool designed to be a 
source of data discovery for sciences, social sciences and arts 
and humanities. Data Citation Index evaluates and selects 
repositories considering the content, persistence, stability 
and searchability. Then, data is organized into three docu-
ment types: repository, data study and data set. In this in-
dex, descriptive records are created for data objects and 
linked to literature articles in the Web of Science.  

The Data Citation Index emerges at a time in which data 
sharing is becoming a hot issue. Many researchers find, 
however, that data sharing is time consuming and too little 
acknowledged by colleagues and funding bodies. They are 
not sure whether the practice of sharing data is worth it as 
they are time-consuming and are not acknowledged by col-
leagues and funding bodies. Therefore, Force and Robinson 
(2014) explain that Data Citation Index aims to solve four 
key researcher problems: 1) data access and discovery; 2) 
data citation; 3) lack of willingness to deposit and cite data; 
and, () lack of recognition and credit. 

Torres-Salinas, Martín-Martín and Fuentes-Gutiérrez 
(2014, 6) analyzed the coverage of the Data Citation Index 
considering disciplines, document types and repositories. 
Their study acknowledges that the Data Citation Index is 

heavily oriented towards the hard sciences and it uses three 
documents types: data set, data study and repository. Further-
more, four repositories represent 75% of the database, even 
though there are a total of 29 repositories that contain at least 
4,000 records. We believe that the bias to hard sciences and 
the concentration on a few repositories is related to the data 
sharing practices that is relatively common in medicine, ge-
netics biochemistry and molecular biology, for example.  

A study presented in 2014 demonstrated that data cita-
tion practices are uncommon within the scientific commu-
nity, since 88% of the data analyzed had received no citation. 
We can state that “data sharing practices are not common to 
all areas of scientific knowledge and only certain fields have 
developed an infrastructure that allows to use and share 
data” (Torres-Salinas, Martín-Martín and Fuentes-Gutiér-
rez 2014, 6). The pattern of citation also changes from one 
domain to another. “While in Science and Engineering & 
Technology citations are concentrated among datasets, in 
the Social Sciences and Arts & Humanities, citations are 
normally referred to data studies” (Torres-Salinas, Martín-
Martín and Fuentes-Gutiérrez 2014, 6). 

Data Citation Index is an initiative that “continues to 
build content and develop infrastructure in the interest of 
improving attribution for non-traditional research output 
and enabling data discoverability and access” (Force and 
Robinson 2014, 1048). It is a new tool that can help to ar-
gue with researchers about the importance of sharing their 
data in order to be cited. Furthermore, “encouraging data 
citation and facilitating connections between datasets and 
published literature, the resource elevates datasets to the sta-
tus of citable and standardized research objects” (1048). See 
also:  
 
– Data Citation Index website: https://clarivate.com/ 

products/web-of-science/web-science-form/data-cita tion 
 -index/ 
– Data Citation Index master data repository list: https:// 

clarivate.com/master-data-repository-list 
 
4.7 Emerging Source Citation Index (ESCI) 
 
ESCI was established in 2015. It is a database that, according 
to Clarivate Analytics (2017), indexes 7,280 emerging jour-
nals (journals that are not yet considered to fulfill the re-
quirements of SCI, SSCI & AHCI) from 2005 to present 
with complete cited references. “Journals in ESCI have 
passed an initial editorial evaluation and can continue to be 
considered for inclusion in products such as SCIE, SSCI, 
and AHCI, which have rigorous evaluation processes and 
selection criteria.” ESCI is also (in 2019) described as cover-
ing “new areas of research in evolving disciplines, as well as 
relevant interdisciplinary scholarly content across rapidly 
changing research fields.”  
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ESCI journals do not receive an impact factor but are 
evaluated regularly and those qualified will be transferred to 
the WoS and hence, will receive an impact factor. 

Testa (2009) wrote: 
 

As the global distribution of Web of Science expands 
into virtually every region on earth, the importance of 
regional scholarship to our emerging regional user 
community also grows. Our approach to regional 
scholarship effectively extends the scope of the 
Thomson Reuters Journal Selection Process beyond 
the collection of the great international journal litera-
ture: it now moves into the realm of the regional jour-
nal literature. Its renewed purpose is to identify, eval-
uate, and select those scholarly journals that target a 
regional rather than an international audience. Bring-
ing the best of these regional titles into the Web of Sci-
ence will illuminate regional studies that would other-
wise not have been visible to the broader international 
community of researchers. 

 
ESCI thus seems to break with the original idea of SCI to 
include journals based on their impact factors. Perhaps it 
can be understood as a response for broader coverage in re-
lation to research evaluation—as well as to the increasing 
competition from other producers of citation indexes? 

See also:  
 
– ESCI website: http://info.clarivate.com/ESCI?  
– ESCI journal list: http://mjl.clarivate.com/cgi-bin/jrnlst/ 

jlresults.cgi?PC=EX 
 
5.0 Citation databases from other database producers  
 
5.1 CiteSeerX 
 
CiteSeerX (until 2006 called Cite Seer) is an autonomous 
and automatic citation indexing system introduced in 1997. 
It focusses primarily on the literature in computer and in-
formation science. CiteSeerX was an innovation from pre-
vious citation indexing systems, because the indexing pro-
cess is completely automatic. The citation index autono-
mously locates, parses and indexes articles found on the 
world wide web. CiteSeerX was based on these features: ac-
tively acquiring new documents, automatic citation index-
ing and automatic linking of citations and documents. 
CiteSeerX is hosted by Pennsylvania State University since 
2006 when it changed to its present name. See also: 
 
– CiteSeerX website: https://citeseerx.ist.psu.edu/index  
 

5.2 Crossref 
 
Crossref (or CrossRef) was launched in early 2000 by the 
Publishers International Linking Association Inc. (PILA) 
as a cooperative effort among publishers to enable persistent 
cross-publisher citation linking in online academic journals 
by using the digital object identifier (DOI).30 PILA is a non-
profit organization that provides citation links for both 
open access journals and subscription journals for online 
publications by the contributing publishers (but access to 
the subscription journals via citation links depends, of 
course, on the user’s or his library’s subscription to the jour-
nals to which the links go).  

Crossref citation data is made available on behalf of the 
Initiative for Open Citations (I4OC),31 a project launched 
in 2017 to promote the unrestricted availability of scholarly 
citation data (however, Elsevier, a major academic pub-
lisher, did not join the initiative). Harzing (2019, 342) 
wrote: “the addition of open citation data in April 2017, 
making it possible to use Crossref for citation analysis 
through an API [application programming interface]. Since 
November 2017, Publish or Perish (Harzing 2007) has pro-
vided the option of searching for authors, journals and key 
words in Crossref.” See also:  
 
– Crossref home page: https://www.crossref.org/ 
– Initiative for Open Citations (I4OC), https://i4oc.org/  
 
5.3 Scopus Citation Index (Scopus) 
 
Elsevier released Scopus in 2004. Jacso (2005, 1539) wrote 
about it: 
 

Elsevier created Scopus by extracting records from its 
traditional indexing/abstracting databases, such as 
GEOBASE, BIOBASE, EMBASE, and enhanced 
them by cited references. This is a different approach 
from the one used for the citation index databases of 
ISI which were created from the grounds up with the 
cited references in the records (and in the focus of the 
whole project). 

 
Sugimoto and Larivière (2018, 30) wrote about this: “The 
establishment of Scopus is often heralded as a successful 
case of vertical integration, in which the firm that creates 
the citation index also owns the material it is indexing.” The 
database presents itself as “the largest abstract and citation 
database of peer-reviewed literature: scientific journals, 
books and conference proceedings.”32 One important as-
pect described by Sugimoto and Larivière (2018, 31-32) is 
that Scopus is much younger than WoS in terms of coverage. 
Although it contains records going back to 1823, it is only 
consistent in indexing from 1996 onwards. Therefore, even 
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if it is considered a high-quality source for contemporary 
analyses, it is of inferior quality to WoS for historical anal-
yses. 

Comparing Scopus versus WoS, Moed (2017, 200) re-
ported a study from Leiden University’s Centre for Science 
and Technology Studies (2007): “Scopus is a genuine alter-
native to WoS.” This claim was supported by the following 
figures: 
 
– Scopus tends to include all science journals covered by 

the WoS (since 1996)  
– And Scopus contains some 40% more papers 
– Scopus is larger and broader in terms of subject and geo-

graphical coverage 
– Web of Science is more selective in terms of citation im-

pact 
 
In 2015, Scopus also added “The Scopus Article Metrics 
module,” which added altmetrics data on the usage, cap-
tures, mentions and citations of each document indexed in 
the database. Altmetrics are scholarly communication indi-
cators based on the social web;33 a set of diverse metrics—
for example, how many times a paper was shared in a social 
network like Twitter or, how many times it was saved in a 
reference manager like Mendeley (Souza 2015, 58). Those 
databases are not citation indexes but are using citation 
data. 

The Scopus Article Metrics module includes new met-
rics based on four alternative metrics categories: 
 
– Scholarly Activity: Downloads and posts in common re-

search tools such as Mendeley and CiteULike 
– Social Activity: Mentions characterized by rapid, brief 

engagement on platforms used by the public, such as 
Twitter, Facebook and Google 

– Scholarly Commentary: Reviews, articles and blogs by 
experts and scholars, such as F1000 Prime, research blogs 
and Wikipedia 

– Mass Media: Coverage of research output in the mass 
media (e.g., coverage in top tier media) 

 
Other databases are also using altmetrics, including Dimen-
sions (Section 5.6)—and more will probably do so in the fu-
ture.  
 
– Website: https://www.scopus.com  
– Content coverage description: https://www.elsevier. 

com/__data/assets/pdf_file/0007/69451/0597-Scopus- 
Content-Coverage-Guide-US-LETTER-v4-HI-singles- 

 no-ticks.pdf 
– Journal list: https://www.scopus.com/sources.uri?zone 

=TopNavBar&origin=searchbasic  
 

5.4 Google Scholar (GS) 
 
GS was launched in November 2004 and was originally in-
tended as a tool for researchers to find and retrieve the full 
text of documents; however, Sugimoto and Larivière (2018, 
32) wrote that “few years after the introduction of the tool, 
bibliometric indicators were added to the online platform at 
the individual and journal level under the rubric Google 
Scholar Citation.” 33 As documented in Section 6 below, GS 
has a much broader coverage than other citation databases, 
a fact also emphasized by Moed (2017, 115): 
 

Google Scholar does cover a large number of sources 
(journals, books, conference proceedings, disciplinary 
preprint archives or institutional repositories) that are 
not indexed in WoS or Scopus, and thus has a much 
wider coverage (e.g., Moed, Bar-Ilan & Halevi, 2016); 
its surplus is especially relevant for young researchers. 

 
In addition to online journals (both acquired by agreement 
with publishers35 and by crawling webpages), GS also use 
Google’s own product Google Books to acquire citation in-
formation from books. Moed (2017, 207) summarized the 
attributes of GS in this way: 
 
– Google Scholar is a powerful tool to search relevant liter-

ature 
– It is also a fantastic tool to track one’s own citation im-

pact 
– It is up-to-date, and has a broad coverage 
– But there are many data quality issues 
– Its online metrics features are poor 
– Use in research evaluation requires data verification by 

assessed researchers themselves 
 
GS itself has poor search facilities, but Anne-Will Harzing 
has developed the free software Publish or Perish (Harzing 
2010; 2011) to gather data from Google Scholar and other 
citation databases.  

Moed (2017), Sugimoto and Larivière (2018) and other 
researchers consider that here are data quality issues regard-
ing GS, because its mechanical way of covering sources is 
available on the Internet if its algorithm identifies them as 
scholarly, which is based on certain characteristics, such as a 
reference list. By contrast, WoS and Scopus have an active 
content advisory board responsible for quality control. 
Moed (2017) also states that Google Scholar online metrics 
features are poor. The bibliometric aspect of the platform is 
limited to individual and journal-level metrics, as these are 
the only indicators it aggregates. Also, very little infor-
mation about its coverage and citations count has been pro-
vided by the producer ( Kousha and Thelwall 2007; Gray et 
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al. 2012; Sugimoto and Larivière 2018). These problems are 
also further addressed in Section 6. 
 
– Website: https://scholar.google.com 
 
5.5 Microsoft Academic (MA)  
 
MA is a free public web search engine for academic publica-
tions re-launched by Microsoft Research in 2016. It replaces 
the earlier Microsoft Academic Search (MAS), which ended 
development in 2012. 

In her study on the coverage of MA, Harzing (2016, 
1646) concludes that “only Google Scholar outperforms 
Microsoft Academic in terms of both publications and cita-
tions.” Hug, Ochsner and Brändle (2017) concluded that 
MA outperforms GS in terms of functionality, structure 
and richness of data as well as with regard to data retrieval 
and handling, but had reservations and pointed out that 
further studies are needed to assess the suitability of MA as 
a bibliometric tool. Further studies of MA include Harzing 
and Alakangas (2017a and 2017b), Hug and Brändle (2017) 
and Thelwall (2017; 2018a). 
 
– Website: https://academic.microsoft.com/home 
 
5.6 Dimensions  
 
Dimensions was launched by Digital Science in January 
2018. The database is offered in three different versions, a 
free version (Dimensions) and two paid versions (Dimen-
sions plus and Dimensions analytics).36  

Orduña-Malea and Delao-López-Cózar (2018) de-
scribed its history and functionality. The most significant 
attribute is perhaps that it indexes individual articles (based 
on, e.g., Australian and New Zeeland Standard Research 
Classification). Harzing (2019) examined how Dimensions 
covered her own scholarly output and found that eighty-
three of eighty-four journal articles were included (only sur-
passed by Google Scholar and Microsoft Academic), one 
out of four books and one out of twenty-five book chapters. 
Her overall conclusion—based on the small sample—was 
that Dimensions is better than Scopus and the Web of Sci-
ence but is beaten by Google Scholar and Microsoft Aca-
demic. Thelwall (2018b) examined its coverage of journal 
articles (but not for other document types) and suggested 
on that basis that Dimensions is a competitor to the Web of 
Science and Scopus for non-evaluative citation analyses and 
for supporting some types of formal research evaluations. 
However, because it is currently indirectly spammable 
through preprint servers (e.g., by uploading batches of low-
quality content), in its current form it should not be used 
for bibliometrics-driven research evaluations.  
 

5.7 Other citation databases 
 
A growing number of standard bibliographic database pro-
viders are now integrating citation data into their databases. 
For example, beginning in 2001, the PsycINFO database 
published by the American Psychological Association 
started to include references appearing in journal articles, 
books, and book chapters, and has since then also begun to 
include references appearing in some records for earlier 
years. 
 
– Homepage: https://www.apa.org/pubs/databases/psyc 

info/cited-references 
– Journal Coverage List: https://www.apa.org/pubs/data 

bases/psycinfo/coverage 
 
SciFinder is a product from Chemical Abstracts Service 
(CAS) that was launched as a client-based chemistry data-
base in late 1997; its citation analysis features were added in 
2004, and in 2008, a web version was released. See further in 
Li et al. (2010). 
 
– Homepage: https://www.cas.org/products/scifinder-n 
 
BIOSIS Citation Index was created in 2010 and released on 
the Web of Knowledge. It combines the indexed life science 
coverage found in BIOSIS Previews (Biological Abstracts, 
Reports, Reviews, and Meetings) with the power of cited 
reference searching and indexes data from 1926 to the pre-
sent. 
 
– Homepage: https://support.clarivate.com/Scientificand 

AcademicResearch/s/article/BIOSIS-Citation-Index-
Source-materials?language=en_US 

 
6.0 Comparative studies of six major citation indexes 
 
ISI and its successor Thomson ISI seem to have had a de facto 
monopoly on citation indexes from the early 1960s until 
about 2000 (disregarding Shepard’s Citations, cf., Section 
7.1). Thereafter, other citation indexes began to appear. As 
already stated, PsycINFO began adding citation information 
to its database in 2001. At that time, it was rather unthinka-
ble that major competitors to the ISI databases should be de-
veloped because of the huge costs of establishing and manag-
ing databases with such a broad coverage. However, as we 
saw in Section 5, many surprising developments have taken 
place since then, and today we have a range of competing ci-
tation indexes. This section provides information of the rel-
ative strengths and weaknesses of six of the most important 
ones: Crossref, Dimensions, Google Scholar (GS), Mi-
crosoft Academic (MA), Scopus and WoS.  
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The first eye catching difference of these databases is that 
WoS and Scopus are proprietary databases (with paywalls) 
while Crossref, GS, MA and Dimensions all are free search 
services without paywalls (open access). However, this arti-
cle will examine which databases perform best disregarding 
the costs associated with their use. As expressed by Jacso 
(2005, 1538) “open access should not provide excuse for ill-
conceived and poorly implemented search options, and for 
convoluted, and potentially misleading presentation of in-
formation” (if such should be the case). It should also be 
said that this section focuses on the six databases’ ability to 
track citations, whereas other issues, such as providing h-in-
dices are not considered.  

Another characteristic often used is to classify databases 
in “controlled” versus “non-controlled.” WoS and Scopus, 
for example, have been characterized as controlled (or even 
“highly controlled”) databases whereas GS is an uncon-
trolled (or low-controlled) database (e.g., by López-Cózar, 
Orduna-Malea and Martín-Martín 2019 and Halevi 2017). 
However, as we saw in Section 2, the concept “control” (as 
that of “unification”) are relative concepts, and it should, 
therefore, always be specified in what way databases are con-
trolled, as all databases in different ways make use of algo-
rithms and mechanical procedures. It is probably better to 
characterize Crossref, GS, MA and Dimensions as crawl-
based databases. This distinction seems to be important for 
their functionalities. Öchsner (2013, 31-46), for example, 
found that Web of Science and Scopus offer quite similar 
functionalities and coverage and maintain their real own da-
tabases. WoS has always made their databases from physical 
or electronic access to published journals. Scopus could do 
similar as described in Section 5.3. The other four (and free) 
citation search services depend on information from pub-
lishers’ homepages and from other parts of the Web.  
 
6.1 Coverage 
 
Coverage may be described by the database itself or by bib-
liometric studies. Li et al. (2010) found that both Web of 
Science and Scopus missed some references from publica-
tions that they cover, while Google Scholar did not disclose 
which publications were indexed and the results are not 
downloadable, so it is difficult to determine which citations 
are missing. Also, Google Scholar included citations from 
websites and, therefore, one of its problem is the duplica-
tion of citing references.  

Since the launching of Scopus and GS in 2004 there have 
been many studies comparing these databases with WoS, 
each other and other databases such as MEDLINE. As de-
scribed by Martín-Martín et. al. (2018, 1161), these studies 
do not provide a clear view of the respective strengths of 
these databases: 
 

A key issue is the ability of GS, WoS, and Scopus to 
find citations to documents, and the extent to which 
they index citations that the others cannot find. The 
results of prior studies are confusing, however, because 
they have examined different small (with one excep-
tion) sets of articles … For example, the number of ci-
tations that are unique to GS varies between 13% and 
67%, with the differences probably being due to the 
study year or the document types or disciplines cov-
ered. The only multidisciplinary study (Moed, [Bar-
Ilan and Halevi] 2016) checked articles in 12 journals 
from 6 subject areas, which is still a limited set. 

 
The study by Martín-Martín et. al. (2018) is important for 
at least four reasons: 
 
1)  It is rather new, which is important because the databases 

have added many references since their start; therefore, 
many former studies may provide obsolete results;  

2)  It is the first large scale investigation;  
3)  This study is the broadest with respect to subject fields 

examined (252 subject categories); 
4)  This study reviews former studies and relate its own 

findings to the former ones.  
 
The overall conclusion was that in all areas GS citation data 
is essentially a superset of WoS’s and 

Scopus’s with substantial extra coverage. Martín-Martín 
et. al. (2018, 1175) wrote: 
 

This study provides evidence that GS finds signifi-
cantly more citations than the WoS Core Collection 
and Scopus across all subject areas. Nearly all citations 
found by WoS (95%) and Scopus (92%) were also 
found by GS, which found a substantial amount of 
unique citations that were not found by the other data-
bases. In the Humanities, Literature & Arts, Social Sci-
ences, and Business, Economics & Management, unique 
GS citations surpass 50% of all citations in the area. 

 
and: 
 

In conclusion, this study gives the first systematic ev-
idence to confirm prior speculation (Harzing, 2013; 
Martín-Martín et al., 2018; Mingers & Lipitakis, 
2010; Prins et al., 2016) that citation data in GS has 
reached a high level of comprehensiveness, because 
the gaps of coverage in GS found by the earliest stud-
ies that analysed GS data have now been filled. 

 
This conclusion is reinforced by Gusenbauer (2019), who 
found: “Google Scholar’s size might have been underesti-
mated so far by more than 50%. By our estimation Google 
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Scholar, with 389 million records, is currently the most 
comprehensive academic search engine.” 

Concerning coverage, given the limitations of any study, 
GS was clearly shown to be superior compared with WoS 
and Scopus. Before we consider other aspects than coverage, 
let us consider how other databases compare. At the time of 
writing, GS and MA are considered the two largest citation 
databases. Hug and Brändle (2017, 1569) concluded:  
 

Our findings suggest that, with the exceptions dis-
cussed above, MA performs similarly to Scopus in 
terms of coverage and citations … With its rapid and 
ongoing development, MA is on the verge of becom-
ing a bibliometric superpower … The present study 
and the studies of Harzing and Alakangas (2017a, b) 
provide initial evidence for the excellent performance 
of MA in terms of coverage and citations. 

 
Hug and Brändle (2017) also provided the following fig-
ures: “MA is also progressing quickly in terms of coverage. 
According to the development team of MA, the database 
expanded from 83 million records in 2015 (Sinha et al. 
2015) to 140 million in 2016 (Wade et al. 2016) and 168 
million in early 2017 (A. Chen, personal communication, 
March 31, 2017). It is currently growing by 1.3 million rec-
ords per month (Microsoft Academic 2017).” Again, these 
figures must be considered with reservations and should be 
followed by independent studies. However, the current evi-
dence suggests that MA has almost (but not fully) the same 
coverage as GS, and because both databases develops 
quickly, it is impossible to predict what will be the case just 
in the short-term future.  

These are relative figures, but how much of the scholarly 
documents available on the web do they cover? Our 
knowledge of this is limited and insecure. Moed (2017, 194) 
mentioned the following figures of the number of scien-
tific/scholarly journals, and wrote “as Garfield has pointed 
out, perhaps the most critical issue is how one defines the 
concept of journal.” 
 
Derek de Solla Price (1980) 40,000 
Garfield (1979) 10,000 [37] 
Scopus: covers in 2014  about 19,000  
Web of Science: covers in 2014 11,000  
 
Ulrichsweb (6 Febr 2015):  
Active, academic/scholarly journals 111,770 (100%) 
Peer-reviewed 66,734 (60%) 
Available online: 47,826 (43%) 
Open access 15,025 (13%) 
Included in Thomson-Reuters  
Journal Citation Reports (JCR) 10,916 (10%) 
 

Another estimate is reported by Khabsa and Giles (2014) in-
dicating that at least 114 million English-language scholarly 
documents are accessible on the web, of which Google 
Scholar at that time had nearly 100 million.  

Harzing (2019) compared how Crossref, Dimensions, 
Google Scholar, Microsoft Academic, Scopus and the Web 
of Science covered her own complete bibliography (eighty-
four journal articles, four books, twenty-five book chapters, 
100+ conference papers, 200+ other publications, two soft-
ware programs, in total 400+ papers). Of the journal articles, 
Scopus found seventy-nine and WoS sixty-one; all the other 
databases found all eighty-four or eighty-three of the journal 
articles. Other document types displayed greater variation, 
but the main tendency is clear; Scopus and WoS retrieve 
fewer references than the rest, and for all document types, 
none of the databases performed better than GS. If Scopus 
and WoS still have a role to play, it must be by other qualities 
than their coverage. We will, therefore, investigate such issues 
in the next subsections. Harzing’s conclusion (2019, 341) 
was: 
 

Overall, this first small-scale study suggests that, when 
compared to Scopus and the Web of Science, Crossref 
and Dimensions have a similar or better coverage for 
both publications and citations, but a substantively 
lower coverage than Google Scholar and Microsoft 
Academic. If our findings can be confirmed by larger-
scale studies, Crossref and Dimensions might serve as 
good alternatives to Scopus and the Web of Science for 
both literature reviews and citation analysis. However, 
Google Scholar and Microsoft Academic maintain 
their position as the most comprehensive free38 sources 
for publication and citation data. 

 
Concerning coverage, the speed of indexing is also a relevant 
factor (the coverage of the newest documents); how long 
does it take from publishing of a document until it has been 
indexed by a citation database? Clearly, GS and crawl-based 
databases are faster compared to WoS (which again is faster 
than databases depending on human indexing, such as 
PsycINFO).  
 
6.2 Quality of indexed documents 
 
We have seen that SCI/WoS based their selection mainly on 
journal impact factors (JIF) (and Garfield’s law of concen-
tration), presuming that journals with a high JIF are the 
most important. In addition, it describes its own selection 
in this way:39 
 

Since Clarivate Analytics is not a publisher, we are 
able to serve as an objective data provider. Web of Sci-
ence Core Collection includes a carefully curated col-
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lection of the world’s most influential journals across 
all disciplines. And, because quality and quantity 
aren’t mutually exclusive, Clarivate Analytics has a 
dedicated team of experts who evaluate all publica-
tions using our rigorous selection process. The jour-
nal selection process is publisher neutral and applied 
consistently to all journals from our 3,300 publishing 
partners. With consistent and detailed selection crite-
ria covering both quantitative and qualitative assess-
ment, we select only the most relevant research from 
commercial, society, and open access publishers. Ex-
isting titles are constantly under review to ensure they 
maintain initial quality levels. 

 
This quote contains a hidden criticism of Scopus (because 
Elsevier is both publisher of Scopus and of very many aca-
demic journals) and, in particular, of GS that is bypassing all 
the peer-reviewed journals’ quality filters. The question of 
quality selection is perhaps just a special case of the question 
whether bibliographical databases (or libraries, encyclope-
dias etc.) need quality criteria and a selection process to meet 
such criteria, as, for example, also claimed by MEDLINE.40 

Such ideas are challenged today, and not only by GS.41 So, a 
question is whether, for example, “Garfield’s law of concen-
tration” and other kinds of quality selection today is by-
passed by attempts to increase coverage in citation indexes? 
WoS, of course, uses selection as an argument that users 
should prefer this database, but such claims need to be based 
in research. Probably we need both databases with quality 
control and databases with increased coverage. A study by 
Acharya et al. (2014) found, however, that important work 
is more and more published in non-elite journals. A selective 
citation index processing only journals with a higher cita-
tion impact could, therefore, miss important work. But 
such a claim contradicts dominant practices, e.g., to evalu-
ate researchers by considering the quality level of the jour-
nals in which they publish. 

Harzing and Alakangas (2016, 802) wrote: “Unlike the 
Web of Science and Scopus, Google Scholar doesn’t have a 
strong quality control process and simply crawls any infor-
mation that is available on academic related websites. Alt-
hough most of Google Scholar’s results come from pub-
lisher websites, its coverage does include low quality ‘‘pub-
lications’’ such as blogs or magazine articles.” Sugimoto and 
Larivière (2018, 32) shared this view: “Google Scholar often 
aggregates nonjournal articles—from PowerPoint presenta-
tions to book chapters, basically anything that bears the 
trappings of an academic document.” However, an anony-
mous reviewer wrote in this connection: 
 

Cassidy [Sugimoto] and Larivière (2018) [claim …] 
that GS inflates citation counts with many worthless, 
non-scholarly citations. This is by now something of 

a myth. The faulty citations in GS tend to come from 
algorithmic misattributions and can be manually cor-
rected. Both Cassidy [Sugimoto] and Larivière main-
tain GS pages, and I’d challenge them to point out ci-
tations they have received that are academically 
worthless, because the overwhelming majority of the 
citations Google lists come from perfectly respectable 
sources. (The same holds for any other researcher 
with a Google Scholar page.) 

 
Hjørland (2019, Appendix 8) provides an example, that can 
illustrate the nature of citations provided by GS in addition 
to those provided by WoS. For the article Hjørland (1998), 
excluding self-citations, WoS found twenty-one citations 
and GS additional thirty-five citations. The additional cita-
tions were mostly university theses, conference proceedings 
and journals not covered by WoS. It confirms the anony-
mous reviewer’s claim that nothing that can formally be 
considered academically worthless was added by GS. It 
should be added, however, as found by Martín-Martín et. al. 
(2018, 1175) that the extra citations found by GS tend to be 
much less cited compared to citing sources that are also in 
WoS or Scopus.  

A study by Gehanno, Rollin and Darmoni (2013) found 
that of 738 original studies included in their gold standard 
database all were found in Google Scholar. They wrote (1):  
 

The coverage of GS for the studies included in the sys-
tematic reviews is 100%. If the authors of the 29 sys-
tematic reviews had used only GS, no reference would 
have been missed. With some improvement in the re-
search options, to increase its precision, GS could be-
come the leading bibliographic database in medicine 
and could be used alone for systematic reviews.  

 
The article further stated (4):  
 

This 100% coverage of GS can be seen as amazing, 
since no single database is supposed to be exhaustive, 
even for good quality studies. For example, the recall 
ratios of Medline for randomized control trials 
(RCTs) only stand between 35% and 56% [Türp, 
Schulte and Antes 2002, Hopewell et al. 2002]. Since 
GS accesses only 1 million of the some 15 million rec-
ords at PubMed, how can our results be explained? In 
fact, through agreements with publishers, GS accesses 
the “invisible” or “deep” Web, that is, commercial 
Web sites the automated “spiders” used by search en-
gines such as Google cannot access.  

 
Findings such as these suggests that the databases using au-
tomatic acquisition methods based on agreement with the 
publisher’s challenge both citation databases like WoS and 
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Scopus and traditional documentation databases like MED-
LINE, which so far have been considered the gold standard 
for serious document retrieval. It should be said, however, 
that there are still open questions and that also Gehanno, 
Rollin and Darmoni (2013) had reservations about their 
own study and found that GS requires improvement in the 
advanced search features to improve its precision. 42 
 
6.3 Control over and reliability of the search  
 
A third issue concerns the users’ control over the search pro-
cess (related to the transparency of the databases) and the 
reliability of search. Hjørland (2015) argued for the im-
portance of human decision-making during searches imply-
ing that information retrieval should be considered a learn-
ing process in which the genres and terminology of the do-
main is learned as well as the qualities of relevant databases. 
Many researchers consider, for example, lists of indexed 
journals and related information important for users. Such 
lists are produced by “classical” databases and by WoS and 
Scopus, but not for GS, for example. Gusenbauer (2019, 
199) wrote in this connection:  
 

it remains unclear why Google Scholar does not report 
its size. Given the unstable nature of Google Scholar’s 
QHC [query hit count] it might be possible that 
Google itself either has difficulties accurately assessing 
its size or does not want to acknowledge that its size 
fluctuates significantly. Perhaps it is important to 
Google to convey to those searching for information 
that it offers a structured, reliable, and stable source of 
knowledge. If Google maintains its policy of offering 
no information, scientometric estimation will have to 
remain the sole source of information on its size.  

 
Gusenbauer (2019, 197) also wrote:  
 

The exact workings of Google Scholar’s database re-
main a mystery. While our results remained stable 
during the examination period, we verified the results 
a few months later and found considerable differ-
ences. Our findings of Google Scholar’s lack of stabil-
ity and reliability of its reported QHC [query hit 
count] are in line with earlier research 

 
The article further stated (197; italics in original): 
 

While some variation in QHCs seem to be common-
place among popular search engines, such as Bing or 
Google (Wilkinson and Thelwall 2013), it should not 
happen in the scientific context where study out-
comes depend on the resources available in databases. 
Whenever QHC variations occur, the question re-

mains whether they stem from actual variations in 
available records or mere counting errors by the search 
system. The former would be particularly problem-
atic in the academic context where accuracy and rep-
licability are important criteria. These problems seem 
to be shared only by search engines. We found that all 
of the bibliographic databases and aggregators we ex-
amined—EbscoHost, ProQuest, Scopus, and Web of 
Science—provide plausible QHC results. This is not 
surprising given these services access a stable and cu-
rated database over which they have extensive control. 

 
Another drawback of using Google Scholar is the large 
number of duplicate papers retrieved by the citation index. 
These have been termed “stray citations,”43 where minor 
variations in referencing lead to duplicate records for the 
same paper (compare the presentation of unification in Sec-
tion 2).  
 
6.4 Search options and metadata 
 
The six databases discussed in this section have very differ-
ent search options (and for some it is necessary to use soft-
ware such as Publish or Perish (Harzing 2007 and later up-
dates), which also have to be evaluated. Unfortunately, it has 
become difficult to find exact descriptions of search op-
tions. We are missing “blue sheets” as originally developed 
by the database host Dialog44  (see Table 1). 

WoS and Scopus offer at present the most advanced 
search possibilities and probably should be preferred for ad-
vanced searching in many situations. The most important 
alternative functions seem to be: 1) Google Scholar’s possi-
bility for full-text searching; and, 2) Dimensions’ subject 
classification of single documents (as opposed to journal 
level classification only). However, there are many unique 
features, strengths as well as serious weaknesses in the differ-
ent databases and qualified search decisions must be based 
on professional knowledge of the characteristics of all the 
citation indexes.  
 
6.5 Conclusion of section 
 
The six databases differ much, not just in their total number 
of documents indexed and citations provided, but also 
which fields, document types and time spans are covered, 
and all of this is changing over time. It has up to now been 
the consensus that the databases supplement each other. As 
Rousseau, Egghe and Guns (2018, 152) wrote: 
 

Many colleagues performed investigations comparing 
GS, Scopus and the WoS [among others]. Because of 
unique features related to each of these databases a 
general consensus, see e.g. (Meho and Yang 2006 [i.e. 
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2007]) for one of the earliest studies, is that the three 
databases complement each other. 

 
Is this consensus still valid? Rousseau, Egghe and Guns 
(2018) do not answer this question explicitly but seem to 
agree. The research reviewed in Section 6 indicates the same, 
although, as stated, the market is extremely dynamic and, 
therefore, needs to be monitored. GS almost always provides 
a larger total number of citations but have poor search possi-
bilities and other problems, such as the lack of stability, e.g., 
that citations, once given, may later disappear. Such should 
not be the case, because citations are provided by publica-
tions, and a document, once published cannot cease to exist 
(either it never existed and, thereby, represents a bibliographic 
ghost, or its representation in the database has disappeared).  

By now, the development in the market for citation in-
dexes is extremely dynamic and, therefore, many conclu-

sions drawn just a few years ago may be outdated. In addi-
tion, the relevant attributes are very complex, so that one 
should not just be careful to evaluate databases on single fac-
tors, such as the total number of references or citations they 
provide, but also consider the attributes of databases in re-
lation to the specific task and domain for which it should 
be used. Section 6 provided some general information con-
sidered useful as general background knowledge, but it can-
not provide detailed information about all relevant proper-
ties of all databases.  
 
7.0 Predecessors to the Science Citation Index 
 
It was the SCI that made citation indexes central to infor-
mation science; only retrospectively it has been considered 
important to look back and recognize the earlier citation in-
dexes, and, therefore, this section is placed after the others.  

Database Searchable fields 

Crossref “Since November 2017, Publish or Perish (Harzing 2007) has provided the option of searching for authors, jour-
nals and key words in Crossref” (Harzing 2019, 342). 

Dimensions  Keyword searching in: Full data, title and abstract or DOI (+  
Abstract searching: copy in an abstract).  
Provides article level subject classification!  
Filters: Publication year, researcher, fields of research, publication type, source title, journal list and open access.  

Google Scholar  GS uses search options known from Google.45 You may search by author name, by article title and/or by key-
words, scholarly documents that cite a particular article, and look at the citation context of an article.46 
Martín-Martín et al. (2018, 1175) found there is no reliable and scalable method to extract data from GS, and the 
metadata offered by the platform are still very limited (again, Publish or Perish and its user guide (Harzing 2007) 
may be helpful).  

Microsoft Academic  MA apply “Semantic search”, which, however, does not in itself indicates what search options are available.47 
Harzing’s Publish or Perish User’s Manual, https://harzing.com/resources/publish-or-perish/manual provides the 
following information: Authors, years, affiliations, study field, full journal title, full article title, all of the 
words/any of the words (title), does not have an exact phrase search, cannot search for keywords in abstract or full-
text of articles.  
Search filters: Content types (no document type classification), people, research areas, published date (last week, 
month or year). 

Scopus  Author, first author, source title, article title, abstract, keywords, affiliation (name, city, country), funding (spon-
sor, acronym, number), language, ISSN, CODEN, DOI, references, conference, chemical name, ORCID, CAS, 
year, document type, access type. 
Scopus has “author identifier” to disambiguate author names.  
Since 2015 Scopus has the Scopus Metrics Module (see Section 5.3) 

Web of Science  Topic [i.e., title + abstract + author keywords + keywords plus], title, author, author identifiers, group author, 
editor, publication name, DOI, year published, address, open access, highly cited, research domain (only journal 
level subject classification), language, research area (only journal level subject classification), funding agency, 
group/Corporate authors, document types. (WoS can search exact phrases48 and has other advanced search fu-
tures). WoS has a search option “author search” to help disambiguate author names. 
The WoS platform does not allow combinations of advanced searches and cited reference searches.49  

Table 1. Searchable fields in the six databases (based on Gusenbauer 2019, 179-182, the databases themselves and the cited sources; all are 
citation databases and, therefore, allows searching citing references). 
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Garfield (1979, 7) acknowledges that “Shepard’s Cita-
tions is the oldest major citation index in existence; it was 
started in 1873” (see further below, Section 7.1). However, 
it has later been found that the history of citation indexes is 
even older. Shapiro (1992, abstract) wrote:  
 

Historians of bibliometrics have neglected legal bibli-
ometrics almost completely. Yet bibliometrics, cita-
tion indexing, and citation analysis all appear to have 
been practiced in the legal field long before they were 
introduced into scientific literature. Publication 
counts are found in legal writings as early as 1817. Ci-
tation indexing originated with “tables of cases cited,” 
which date at least as far back as 1743. A full-fledged 
citation index book was published in 1860. Two am-
bitious citation analyses of court decisions appeared 
in 1894 and 1895. 

 
Weinberg (1997; 2004) traced the citation index further 
back in time; nearly two centuries before Shepard’s Cita-
tions, a legal citation index was embedded in the Talmud. 
Besides that, the citation index book Mafteah ha-Zohar was 
published in 1566, a Biblical citation index was printed in 
the prior decade and a Hebrew citation index to a single 
book is dated 1511. All of them three centuries before the 
full-fledged citation index book indicated by Shapiro (1992) 
as published in 1860. By describing the Hebrew Citation In-
dex, Weinberg (1997, 318) states that the citations discussed 
in her paper “are not to the works of individuals, but to 
anonymous classics, mainly the Bible and Talmud.” She af-
firms that prestige and promotion are not relevant factors, 
as they are in modern citation analysis and wrote (126): 
“many scientific indexing structures thought to have origi-
nated in the computer era were invented as much as a mil-
lennium earlier, in the domain of religion.”  
 
7.1 Shepard’s Citations 
 
This citation index started as lists in a series of books indexed 
to different jurisdictions in 1873 by Frank Shepard (1848–
1902) (1951). The name Shepard’s Citations, Inc. was 
adopted in 1951. In 1999, LexisNexis released an online ver-
sion of the Shepard’s Citation Service and the use of the 
print version is declining.  

The verb “shepardizing” refers to the process of consult-
ing Shepard’s to see if a case has cited by later cases and, for 
example, been overturned, reaffirmed or questioned. It is 
also used informally by legal professionals to describe cita-
tions in general. (See also the description on Wikipedia, re-
trieved 2019). See further: 
 
– Shepard’s Citations on LexisNexis: https://www.lexis 

nexis.com/en-us/products/lexis-advance/shepards.page  

8.0 Citations as subject access points (SAP) 
 
There is a strong connection between the information re-
trieval domain and subject access points (SAP).50 Two kinds 
of SAP should be distinguished for this discussion of cita-
tion indexes:  
 
1)  Terms, either assigned to documents by indexers (e.g., 

descriptors from thesauri) or derived from the document 
(e.g., words from titles, e.g., in so-called KWIC indexes 
or from the full text) (this is so-called “traditional index-
ing” or “conventional indexing”) and  

2)  the use of bibliographical references as SAP (as used in 
citation databases).  

 
Both terms and references may function as concept symbols 
as pointed out by Small (1978).  

One purpose of research in this area is to shed light on 
the relative advantages and disadvantages of these two kinds 
of indexing and the SAP that they provide. About tradi-
tional indexing Garfield (1964, 144) stated that “the ideas 
expressed in a particular source article are reflected in the in-
dex headings used by some conventional indexing system. 
In that case, a display of the descriptors or subject headings 
assigned to that paper by the indexer constitutes a restate-
ment of the subject matter of that paper in the indexer's ter-
minology.” 51 Garfield (1979, 2-3) further wrote: 
 

There also is a qualitative side to search effectiveness 
that revolves around how precisely and comprehen-
sively an individual indexing statement describes the 
pertinent literature. The precision of the description 
is a matter of semantics, which poses a series of prob-
lems in a subject index. The basic problem is that 
word usages varies from person to person. It is pa-
tently impossible for an indexer, no matter how com-
petent, to reconcile these personal differences well 
enough to choose a series of subject terms that will 
unfailingly communicate the complicated concepts in 
a scientific document to anyone who is searching for 
it.  

 
Garfield here is writing about manual indexing, but in prin-
ciple, also algorithmic indexing is a subjective process (cf., 
Hjørland 2011), therefore, his statement can be generalized 
to cover both intellectual and automatic forms of indexing. 
Garfield (1979, 3) wrote about bibliographical references as 
SAP in contrast to terms: 
 

Citations, used as indexing statements, provide these 
lost measures of search simplicity, productivity, and 
efficiency by avoiding the semantic problems …  
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In other words, the citation is a precise, unambiguous 
representation of a subject that requires no interpre-
tation and is immune to changes in terminology. 

 
We shall see below that research has painted a more compli-
cated and nuanced picture about the relative strengths and 
weaknesses than those here quoted from Garfield. First, it 
should be recognized, that the problem of information re-
trieval is deeper than semantics. As Swanson concluded 
(1986, 114): “Any search function is necessarily no more 
than a conjecture and must remain so forever.” It is not just 
about the meaning of terms assigned to documents, but at 
the deepest level it is about which documents are relevant 
for a specific query. By implication, both term indexing and 
citation indexing are no more than conjectures about what 
best facilitates retrieval.  

Harter, Nisonger and Weng (1993) examined the “se-
mantic relationships” between cited and citing articles by 
examining whether citing and cited documents were in-
dexed similarly according to: a) Library of Congress Classifi-
cation numbers; and, b) the descriptors assigned to them by 
three databases: ERIC, LISA and Library Literature. They 
found that the semantic relations between cited and citing 
papers are very low. However, it should be emphasized that 
inter-indexer consistency in general is low (see, for example, 
Soler Monreal and Gil-Leiva 2011 and Hjørland 2018, 614-
5, Section 3.2), thereby, questioning whether the low degree 
of semantic relations is due to the difference between term 
indexing and citation indexing or to more general factors in 
indexing. Also, the author’s use of the terms “semantic rela-
tions” and “subject relations” is unclear. Implicitly, Harter, 
Nisonger and Weng (1993) seem to assume a document-ori-
ented view of the subject of documents rather than a re-
quest- or policy-oriented view (cf., Hjørland 2017, Section 
3.1, 60-61). 

Garfield’s claim that “the citation is a precise, unambig-
uous representation of a subject” is problematic, because 
the subjectivity of determining meaning in subject terms is 
replaced with a new kind of subjectivity: the choice of doc-
uments to be cited (cf. Section 9 below: Studies of citation 
behavior). No doubt, however, citations are important; as 
Martyn (1965, 189) wrote: “We know that following up ref-
erences cited in relevant papers is the scientist’s most favored 
method of obtaining information; it is not therefore very 
surprising that a device [i.e., the citation index] which al-
lows them to move forwards in time as well as backwards is 
greeted with enthusiasm.”  

McCain (1989, 113) found that citation-based retrieval 
was not equally successful for all topics, and there is a large 
variation in performance within the nine topics examined 
comparing to descriptor retrieval and “both approaches to 
retrieval are capable of identifying substantial numbers of 
relevant documents with which the user was not previously 

familiar.” Research in information science tends to consider 
in the words of McCain (1989, 110) that “cited references 
and thesaurus terms are generally considered to be comple-
mentary approaches to the identification and retrieval of 
relevant documents in a bibliographic search.” Although 
this statement provides valuable knowledge, it provides lit-
tle information that can guide searchers in the choice of 
SAP and search strategy in specific cases. We have to provide 
more specific knowledge about the relative strengths and 
weaknesses of references as subject access points.  

McCain (1989, 110) explains that there are a few pub-
lished studies specifically comparing the results of de-
scriptor retrieval and citation retrieval for the same set of 
queries. But “in the case of new interdisciplinary areas, cita-
tion retrieval may be much more effective than thesaurus 
terms” (seemingly suggesting that it may be otherwise in 
more established areas). This comes closer to the kind of in-
formation demanded above, but it has to be documented 
more precisely when one kind of SAP is more fruitful than 
another and in what way they supplement each other.  

Pao and Worthen (1989, 231) conducted a pilot study on 
the relative effectiveness of “semantic relevance” (by terms) 
and “pragmatic relevance” (by citations). 52 They found that 
citation retrieval can identify relevant papers otherwise 
missed by semantic retrieval. And (234): “In most cases, se-
mantic representations retrieved the major portion of rele-
vant papers. Although citation representation retrieved far 
fewer relevant items, it was able to retrieve some relevant 
items in those instances when term retrieval failed.” Fur-
thermore, using both search methods to create a union set 
is likely to increase recall. And, considering the experiment, 
“for searches with few retrievals, the addition of citation 
searching tends to produce more relevant papers with rea-
sonably good precision” (Pao and Worthen 1989, 226, 232). 

Hjørland (2013) acknowledges that it is important to un-
derstand bibliometric techniques as a family of approaches 
to knowledge organization (KO) in order to illustrate their 
relative strengths and weaknesses. He conducted a compar-
ative theoretical analysis of the assumptions in citation anal-
ysis compared with those in traditional forms of KO. By do-
ing so, he gets to a main conclusion concerning citation 
analysis as an approach to KO, which presents the ad-
vantages and disadvantages of bibliographic references and 
citations as subject access points as it is presented in the  
Table 2. 

Hjørland and Nielsen (2001, 276) concluded that “A 
given subject access point (e.g., descriptors, references) can-
not be expected to have a fixed information value regardless 
of conventions in the knowledge domain and the writing 
culture.” The relative value of references as SAP, therefore, 
must be studied in relation to terminological problems and 
citation behaviors in different domains.  
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Hjørland and Nielsen (2001) also found (258) that “ordi-
nary retrieval algorithms and citation practices seem simply 
to reflect different theories about subject relatedness” (i.e., 
ordinary retrieval algorithms tend to consider documents 
subject-related if they “are alike” by containing the same 
words or concepts, whereas citation practices tend to con-
sider documents related if they are linked by citations). 
Hjørland (2013, 1321) took this difference a step further by 
suggesting: “The relations between papers in a certain tradi-
tion are used as criteria of subject relatedness rather than just 
classifying documents on the basis of shared properties.” 
These different views correspond to different views in bio-
logical classification, in which the cladistic, genealogical ap-
proach is confronted by the numerical taxonomic ap-
proach. These approaches are again linked to different epis-
temologies: historicism versus empiricism. Thus Hjørland 
and Nielsen (2001, 258) concluded:  
 

our insight from citation indexes has profoundly 
changed not only the methods of IR but also the con-
cept of subject relatedness itself and the basic aim of 
retrieving information.  

 
9.0 Studies of citation behavior (citer motivations) 
 
In scholarly communication, referencing previous works is 
an indispensable part of a document that reports research. 

As Ziman (1968, 58) wrote: “a scientific paper does not 
stand alone; it is embedded in the ‘literature’ of the subject.” 
From the point of view of using the citations for infor-
mation retrieval, it is important to consider the citation be-
havior or the citation culture of citing authors. Garfield 
(1965, 85) listed fifteen reasons (citation motives) to cite 
other documents: 
 
1.  Paying homage to pioneers 
2. Giving credit for related work (homage to peers) 
3.  Identifying methodology, equipment and so on 
4.  Providing background reading 
5.  Correcting one’s own work 
6.  Correcting the work of others 
7.  Criticizing previous work 
8.  Substantiating claims 
9.  Alerting to forthcoming work 
10.  Providing leads to poorly disseminated, poorly indexed 

or uncited work 
11.  Authenticating data and classes of facts, physical con-

stants and so on 
12.  Identifying original publications in which an idea or 

concept was discussed 
13.  Identifying original publications or other work describ-

ing an eponymic concept or term 
14.  Disclaiming work or ideas of others (negative claims) 
15.  Disputing priority claims of others (negative homage) 

ADVANTAGES 
of bibliographic references as subject access points (SAP) 

DISADVANTAGES 
of bibliographic references as subject access points (SAP) 

References represent a form of ‘‘literary warrant’’ and are thus empiri-
cally based in the scholarly literature. 

The relation between citations and subject relatedness is indirect and 
somewhat unclear (related to the difference between the social and 
the intellectual organization of knowledge). 

Citations are provided by researchers (highly qualified subject special-
ists). 

Bibliometric maps do not provide a clear logical structure with mutu-
ally exclusive and collectively exhaustive classes. 

The number of references reflects the indexing depth and specificity 
(the average of scientific papers is about ten references per article). 

Explicit semantic relations are not provided (e.g., genus—species rela-
tions and part—whole relations) (but future systems may distinguish 
between different kinds of citation links/motivations). 

Citation indexing is a highly dynamic form of subject representation 
(each new document published and indexed updates 
the pattern). 

Only derived indexing is provided: concepts not represented in the lit-
erary sample are not assigned. 

References are distributed through papers, allowing the utilization of 
the paper structure in the contextual interpretation of citations. 

There is a tendency to mix different theoretical structures due to the 
merging of literatures in the samples (rather than providing a system 
based on a pure theoretical basis). 

Scientific papers form a kind of self-organization system. Namedropping and other forms of imprecise citation may cause 
noise. 

Citation based maps identify groups of researchers working in the 
same specialties. 

 

Table 2. Bibliographic references as subject access points (SAP). Source: Hjørland (2013, 1324). 
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Garfield (1979, 244-6) further challenges three criticisms of 
citation analysis: negative citations, self-citations and cita-
tions to methodology papers. For him, negative citations are 
as important as positive citations, because they are part of 
the process of scientific communication. If a work is so crit-
icized as to be highly cited, it is a work that has some ideas 
that deserve the attention of other researchers, otherwise, it 
would be ignored by the scientific community. Many theo-
ries that are in force today were criticized initially, and, from 
these criticisms, were improved and became recognized. As 
for self-citation, Garfield uses a compelling argument: a re-
searcher who aims to increase the number of citations he 
needs to publish to make his name appear. However, to gen-
erate a large number of publications, it is assumed that the 
researcher has much to say, otherwise the quality of the 
works will be smaller, and the author will only be able to 
publish works in peripheral journals, which are not indexed 
in the citation indexes. For this reason, Garfield believes that 
this is one of the criticisms that appear more in theory than 
in reality. The third point, about the high citation counts of 
some methodological papers is more difficult, but Garfield 
(1979, 245) says that such “a conclusion overlooks several 
important points. The most obvious one is the questionable 
validity of the judgment that methods are inherently less im-
portant than theories.”  

Issues such as negative citations, self-citations and meth-
odological citations are often discussed in relation to the use 
of citations in research evaluation. However, here our ques-
tion is about bibliographical references as SAP. For example, 
to the degree that it can be documented that scientists use 
to quote papers for methodological reasons rather than for 
theoretical reasons, such knowledge is directly useful; cita-
tion indexes may be better for identifying methodological 
papers than for identifying theoretical papers and other sys-
tems must be made for retrieving the last kind.  
 
9.1 Citation theories 
 
Bornmann and Daniel (2008, 48) wrote: “Two competing 
theories of citing behavior have been developed in past dec-
ades, both of them situated within broader social theories of 
science. One is often denoted as the normative theory of cit-
ing behavior and the other as the social constructivist view 
of citing behavior.” The normative theory, following Rob-
ert K. Merton (e.g., Merton 1988) basically states that scien-
tists give credit to colleagues whose work they use by citing 
that work. From this point of view, Small (2004, 71) termed 
“citations as the symbolic payment of intellectual debt” and 
furthermore wrote that citations represent “vehicles of peer 
recognition and constructed symbols for specific original 
achievements in science.” 

The social constructivist view was described this way 
(Bornmann and Daniel 2008, 49):53 

The social constructivist view on citing behavior is 
grounded in the constructivist sociology of science 
(see, e.g. Collins, 2004; Knorr-Cetina, 1981; Latour 
and Woolgar, 1979). This view casts doubt on the as-
sumptions of normative theory and questions the va-
lidity of evaluative citation analysis. Constructivists 
argue that the cognitive content of articles has little 
influence on how they are received. Scientific know-
ledge is socially constructed through the manipula-
tion of political and financial resources and the use of 
rhetorical devices (Knorr-Cetina, 1991). For this rea-
son, citations cannot be satisfactorily described unidi-
mensionally through the intellectual content of the 
article itself. Scientists have complex citing motives 
that, depending on the intellectual and practical envi-
ronment, are variously socially constructed (e.g. to de-
fend their claims against attack, advance their inter-
ests, convince others, and gain a dominant position in 
their scientific community). 

 
Nicolaisen (2007) presented what a comprehensive discus-
sion of theories of citation and included empirical tests of 
the social constructivist theory. His main conclusion (633) 
was: 
 

This chapter has sought to make clear that, in order 
to explain such behavior, we must cease taking the in-
dividual’s knowledge structures as our starting point. 
Rather, we should focus our attention on knowledge 
domains, disciplines, or other collective knowledge 
structures. Attempts to explain citation behavior 
should thus refrain from psychologizing the act of cit-
ing and instead recognize it as embedded within the 
sociocultural conventions of collectives. 

 
It seems obvious that theories of citing behavior are im-
portant in relation to considering references as SAP. Hjør-
land (2002) introduced a view that can be understood as 
representing social epistemology as a third position between 
Merton and social constructivism; on the one hand Merton 
is right that scientists cite what they consider the most valu-
able documents in relation to their argumentation. On the 
other hand, different scientific perspectives (traditions, per-
spectives or paradigms) may differ with respect to what are 
considered the most valuable documents. In the literature 
about schizophrenia, for example, psychoanalytic journals 
tend to cite other sources than neuroscientific journals (cf., 
Hjørland 2002, 266). By conclusion: scholars citation be-
havior may at the deepest level be explained by their theoret-
ical and epistemological commitments and the study of ci-
tations should, therefore, consider traditions and paradigms 
as a high priority.  
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10.0 General conclusion 
 
Orduña-Malea and Delao-López-Cózar (2018) expressed 
some views, which we find serve as a proper conclusion for 
this article. They mentioned the importance of tools such as 
telescopes and microscopes for the development of science 
and they related the importance of citation indexes for the 
understanding of the ecosystem of scientific information 
with such tools. Here we can specify that these tools func-
tion at two levels: 1) they are tools for the scholars seeking 
knowledge; and, 2) they are tools for the scholars studying 
science (including scientometricians and information scien-
tists). The authors had the following additional views: 
 
– The appearance of Science Citation Index (SCI) and So-

cial Science Citation Index (SSCI) allowed for the first 
time the realization of studies that had been impossible 
and unthinkable before, contributing to acquaintaince 
with aspects that until then had remained invisible to the 
eyes of researchers. 

– The appearance in 2004 of both Scopus and Google 
Scholar represents a turning point in the story. However, 
while Scopus brought forth evolution (extended cover-
age, new journal’s topic classification, new journal indi-
cators, innovative visualization techniques and lately an 
integration of altmetrics), Google Scholar implied a rev-
olution by its automatic means to locate, discover and or-
ganize academic material with simplicity and speed, en-
tering the bibliographic databases in the big data uni-
verse. 

– The story presents a new milestone on January 15, 2018, 
the day on which the Dimensions platform was officially 
launched. At the time of its launch, Dimensions was 
made up of 128 million documents apart from infor-
mation on funding (3.7 million of awarded grants) and 
approximately four billion connections between them. 
Additionally, these data are enriched with impact infor-
mation, both in terms of citations received (connections 
among cited / citing documents, available for fifty mil-
lion records) and altmetrics (available for nine million 
documents approximately), academic profiles (twenty 
million profiles), Global Research Identifier Database 
(GRID) geotagging, as well as a classification of subject 
areas based on machine learning techniques. 

 
While we find it too early to grant Dimensions this position 
in the development of citation indexing, Orduña-Malea and 
Delao-López-Cózar (2018) nonetheless provided a fine de-
scription of the importance of citation indexing. To this de-
scription may be added that among the most important 
contributions of citation indexing is the development of 
search engines like Google; it is worth considering that the 
major factor behind the success of Google is its utilization 

of links between documents and the number of in-links to 
documents. In this way, principles of bibliometrics and ci-
tation studies takes a prominent role in front-end technolo-
gies today.  
 
Notes  
 
1.  Price (1970, 7) expressed this terminology in the follow-

ing way: “if Paper R contains a bibliographic footnote 
using and describing Paper C, then R contains a refer-
ence to C, and C has a citation from R.” This way “the 
number of references a paper has is measured by the 
number of items in its bibliography as endnotes and 
footnotes, etc., while the number of citations a paper 
has is found by looking it up in some sort of citation in-
dex and seeing how many other papers mention it” 
(Price 1970, 7).  

 Sugimoto and Larivière (2018, 67) also explain that the 
distinction between citations and references is concep-
tual. “First, while (almost) all research documents con-
tain references, not all documents are cited. The second 
difference relates to time: references are always made to 
past literature and are static; that is, the reference list will 
never grow or change over time. Citations, on the other 
hand, come from documents written in the future. 
Therefore, citations are dynamic.” 

2.  Although this way of distinguishing “reference” and “ci-
tation” has got a certain impact in the field of bibliomet-
rics, it is not common practice. For example, the influ-
ential Chicago Manual of Style (17th edition, 2017, 
743) uses the term “source citation” for what in this ar-
ticle are called “references,” and Nicolaisen (2007, 609) 
wrote: “Unless stated otherwise, the term citation is 
used synonymously with the term bibliographic refer-
ence.” 

3.  References contain a set of standardized information. 
However, there are different standards, and authors of 
scholarly papers have to apply the standard used in a spe-
cific journal or by a specific publisher. For example, this 
encyclopedia (IEKO) uses The Chicago Manual of Style, 
whereas many other publications in information science 
use Publication Manual of the American Psychological 
Association. Although such standards differ, there are 
certain basic elements they all cover, for example, author 
names, printing years and name of journal in which an 
article is published.  

4.  European Reference Index for the Humanities (ERIH) 
was a project for developing a citation index initiated by 
European Science Foundation from 2008. Websites: 
http://archives.esf.org/hosting-experts/scientific-review-
groups/humanities-hum/erih-european-reference-index-
for-the-humanities.html and https://dbh.nsd.uib.no/ 
publiseringskanaler/erihplus/. The term “reference in-
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dex” seems logically the best term because what is being 
indexed are the references in the documents indexed by 
the database.  

5.  The term “citation index” is, unfortunately, also ambig-
uous. For example, MEDLINE database calls itself “the 
principal online bibliographic citation database of the 
NLM [National Library of Medicine].” https://www. 
nlm.nih.gov/lstrc/jsel.html. However, it is not a citation 
database as understood in this article (and in general). 
MEDLINE just provides references, not citations for 
the indexed documents. It is, by the way, strange, that 
MEDLINE has not added an index of cited references, 
as done, for example, by the PsycINFO database.  

6.  Backward searching is also termed “searching anteced-
ents,” while forward searching is “searching descendants” 
of a given paper.  

7.  A short look at the cited references seems not to identify 
any critical articles in this case. If you are not happy with 
what you find, you may question: 1) the coverage of the 
database (are certain kinds of research favored?); and, 2) 
the epistemology of the field of intelligence research (are 
the IQ test really testing biological issues as claimed or 
are they testing how certain people respond due to their 
status and to socio-cultural issues? Feminist epistemol-
ogy and feminist philosophy of science—along with 
other epistemological positions—have made objections 
to this way of doing research; this can also be found in 
the citation indexes, although probably not in the set of 
references citing specific empirical investigations such as 
Nyborg (2005). Nyborg’s research has been very contro-
versial and heavily discussed in, among other places, the 
media (see, for example, https://en.wikipedia.org/wiki/ 
Helmuth_Nyborg). Empirical evidence that contra-
dicts Nyborg’ claim about the superiority of male intel-
ligence can be found, for example, in Flynn and Rossi-
Case (2011). The reception of this reference may of 
course also be traced by citation indexes, e.g., in Google 
Scholar.  

8.  As already described, when an author cites a document, 
he or she also provides a reference to another work. Both 
citations and references are produced by the very same 
act, whether it is called “referencing” or “citing.” By im-
plication, we do not need two theories: one theory 
about references and another about citations, as claimed 
by Wouters (2016, 73-4):  

 “Wouters (1999) concluded that a theory of referencing 
behavior should be seen as fundamentally distinct from 
a theory of evaluative bibliometrics. This was based on 
the statement that there is a fundamental distinction be-
tween reference and citation. By analyzing references 
and citations as different signs, they were essentially po-
sitioned as different objects. Their relation is one of de-
scent: the citation emerges in an act of “semiosis” (the 

creation of a novel sign) from the reference. This has an 
important implication: it is no longer the scientist who 
creates the citation. Its source lies in the citation index 
and the producer of that index is the creator of the sign 
citation.”  

9.  Remark that the Danish letter Ø and similar non-Eng-
lish letters are not used in Web of Science but is replaced 
by “O.” Remark also that in the beginning this Citation 
Index did not provide first names, only initials; alt-
hough today both initials and first names are used (in 
two different fields, initials in the AU field and first 
names in AF (author full name) it is nonetheless neces-
sary to use the AU field to retrieve older records and 
thus all documents authored by a given author such as 
Anders Ørom. This makes it very difficult to disambig-
uate common names like “A Smith,” although WoS has 
a specific “author search” facility that may help solving 
the problem.  

10.  In this case, the use of the source index to search back is 
not as good as using the article itself: in the original arti-
cle, there were thirty-seven cited references and in WoS 
only thirty-one are listed, and their bibliographical in-
formation are not as full or accurate as that in Ørom 
(2003, 142-3). 

11.  Atkins (1999) wrote: “The standardized capture and 
further unification of references has three main bene-
fits: 1) [for the producer of the database]: it allows for 
speed in data capture since the key needed for matching 
is quite short; 2) it enables the presentation of more con-
sistent references to customers, regardless of the number 
of variants presented in the source journals; and 3) it en-
ables internal and external links in ISI products.” 

12.  In reference lists, the same reference may be referred to 
in many different ways and these are not standardized. 
The Russian psychologist Lev Semyonovich Vygotsky, 
for example, can be spelled in many ways, and it is a com-
plicated task to make a search for documents citing him 
by collocating the different spellings. This is contrary to 
the library tradition in which “authority control” is ap-
plied indicating a standard name form and a unique 
name for each person (e.g., by adding birth date when 
needed). In the world of scholarly communication and 
citation indexes, this problem may in the future be 
solved in a similar way by ORCID (Open Researcher 
and Contributor ID) and other services, which provide 
a persistent digital identifier that distinguishes a re-
searcher from every other researcher and support auto-
mated linkages between the researcher and the profes-
sional activities (see https://en.wikipedia.org/wiki/OR-
CID). There is also another standardization problem, 
however. When scholars cite a certain document (books 
in particular), they may cite different editions with dif-
ferent printing years and different translations. This of-
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ten poses problems for citation searching and scholars 
should prefer to cite original editions or standard edi-
tions. But many do not, and, therefore, the problem per-
sist.  

13.  Web of Science, Scopus Citation Index; Google Scholar; 
Cite Seer; Korean Journal Database; Scientific Elec-
tronic Library Online Citation Index (SciELO); Emerg-
ing Source Citation Index (ESCI); Crossref; Microsoft 
Academic; Dimensions. 

14.  Science Citation Index (SCI); BIOSIS Citation Index; 
Chinese Science Citation Database (CSCD); Russian 
Science Citation Index (RSCI). 

15.  Social Sciences Citation Index (SSCI); Chinese Social 
Sciences Citation Index (CSSCI). 

16.  Arts & Humanities Citation Index (A&HCI). 
17.  Shepard’s Citations (law); PsycINFO (psychology); 

CiteSeerX (computer and information science); 
SciFinder (Chemestry). 

18.  Book Citation Index (BKCI). 
19.  Conference Proceedings Citation Index (CPCI). 
20.  Data Citation Index. 
21.  The statement “without the need for the intellectual 

judgments of human indexers” is important. However, 
as discussed in Section 8, citation indexes introduce a 
new kind of subjectivity: the choice of references made 
by the authors.  

22.  Moed (2005, 11) wrote: “Eugene Garfield Associates was 
founded in 1954 and launched numerous editions of 
Current Contents by 1960. In that year, the company 
name was changed to the Institute for Scientific Infor-
mation (ISI). In 1964, ISI launched the Science Citation 
Index (SCI), as a quarterly multidisciplinary index.” In 
1992, ISI was bought by The Thomson Corporation and 
changed names to Thomson ISI. In 2006, it changed 
name to Thomson Scientific and in 2008 Thomson and 
Reuters merged under the name Thomson Reuters. 
From 2016, it was bought by Onex and Baring Asia under 
the name Clarivate Analytics, as which it is still known, 
although in May 13, 2019, Clarivate merged with 
Churchill Capital. 

23.  Web of Science (WoS) has been a part of Web of Know-
ledge (WoK) and WoS and WoK have also been used as 
synonyms. Today, the term WoK is seldom used and 
seems to be replaced by WoS. 

24.  WoS Core collection is opposed to the Specialist Collec-
tion (BIOSIS Citation Index, BIOSIS Previews, Biolog-
ical Abstracts, Zoological Record, Medline, CAB 
Global Health, Inspec and FSTA) and the Regional 
Collection (see Appendix 1). The contents of the Core 
Collection (depends on subscription agreements) in-
cludes the following databases: 
– Science Citation Index Expanded (1900-present)  
– Social Sciences Citation Index (1956-present)  

– Arts & Humanities Citation Index (1975-present)  
– Conference Proceedings Citation Index-Science 

(1990-present)  
– Conference Proceedings Citation Index-Social Sci-

ence & Humanities (1990-present)  
– Book Citation Index– Science (2005-present)  
– Book Citation Index– Social Sciences & Humani-

ties (2005-present)  
– Emerging Sources Citation Index (2015-present)  
– Current Chemical Reactions (1986-present) (in-

cludes Institut National de la Propriété Industrielle 
structure data back to 1840) 

– Index Chemicus (1993-present) 
25.  P.t. the following databases:  
– Current Contents Connect (1998-present)  
– Data Citation Index (1900-present)  

26.  The WoS homepage in addition hosts the following da-
tabases produced by other companies: 
– Derwent Innovations Index (1969-present)  
– KCI-Korean Journal Database (1980-present)  
– MEDLINE® (1950-present)  
– Russian Science Citation Index (2005-present)  
– SciELO Citation Index (2002-present)  
– Zoological Record (1976-present)  

27.  The “expanded” version of the SCI (and formerly also 
of the SSCI) were created in order for subscribers to 
have a choice between a relatively cheap and an expen-
sive version. The expanded versions are superset of the 
non-expanded versions. There are no other theoretical 
issues involved in this distinction.  

28.  ERIH, see: http://archives.esf.org/hosting-experts/sci 
entific-review-groups/humanities-hum/erih-european-
reference-index-for-the-humanities.html 

29.  Clarivate Analytics (2018). Book Citation Index: 
https://support.clarivate.com/ScientificandAcademic 
Research/s/article/Web-of-Science-Core-Collection- 
Book-Citation-Index---Coverage-is-of-the-full-book-and 
-not-selective-chapters?  

30.  Digital Object Identifier (DOI) is a persistent identifier 
or handle used to identify objects uniquely, standard-
ized by the International Organization for Standardiza-
tion (ISO) 

31.  I4OC should not be confused with OpenCitations 
(http://opencitations.net/ ), another initiative, estab-
lished in 2010.  

32.  About Scopus: https://www.elsevier.com/solutions/ 
scopus  

33.  The concept of altmetrics was cited the first time in a 
tweet from Jasom Priem from University of North Car-
olina-Chapel Hill in 2010. A manifesto was presented in 
the same year (Priem, Taraborelli, Growth 2010). Alt-
metrics are fast, using public APIs to gather data in days 
or weeks. They’re open—not just the data but the 
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scripts and algorithms that collect and interpret it. Alt-
metrics look beyond counting and emphasize semantic 
content like usernames, timestamps and tags. Alt-
metrics are not citations, nor are they webometrics; alt-
hough these latter approaches are related to altmetrics, 
they are relatively slow, unstructured and closed. 
(Priem, Taraborelli and Growth 2010) 

34.  Journal level indicators on GS is, however, quite limited. 
35.  It is not published which publishers are indexed by GS; 

however, for now, Elsevier publications are not indexed 
by GS—probably because Elsevier wants users to go to 
their own portal (ScienceDirect) which is not free.  

36.  Dimensions plus is adding patents, clinical trials, grants 
and policy documents and their connections. Addition-
ally, it allows the search of new entities (organizations 
and financing agents). It also includes advanced analysis 
tools, such as the comparison between organizations or 
financing agents, the generation of advanced reports as 
well as the possibility of integrating custom implemen-
tations. 

37.  Garfields law of concentration (Garfield, 1979, 160) 
stated: “The core literature for all scientific disciplines in-
volves a group of no more than 1,000 journals, and may 
involve as few as 500.” Garfield added (160): “Though 
larger collections certainly can be justified in many cases, 
the single function of providing resonable cost-effective 
coverage of the literature most used by research scientists 
requires no more than 500 to 1,000 journals.”  

38.  The word “free” seems to be misplaced here, since, 
whether free or not, Google Scholar and Microsoft Ac-
ademic maintain their position as the most comprehen-
sive sources for publication and citation data.  

39.  Clarivate Analytics (undated): Web of Science Fact Book. 
https://clarivate.com/wp-content/uploads/2017/05/d6 
b7faae-3cc2-4186-8985-a6ecc8cce1ee_Crv_WoS_Upsell 
_Factbook_A4_FA_LR_edits.pdf and: “With the Web 
of Science platform, you can access an unrivalled breadth 
of world-class research literature linked to a rigorously se-
lected core of journals and uniquely discover new infor-
mation through meticulously captured metadata and ci-
tation connections ... Find out what makes Web of Sci-
ence Core Collection the most accurate, objective, and 
complete resource available.” https://clarivate.com/prod 
ucts/web-of-science/. 

40.  MEDLINE’s journal selection criteria are discussed 
here: https://www.nlm.nih.gov/lstrc/jsel.html. 

41.  In libraries, the idea of curated and quality-controlled 
collections is challenged by the principle of “patron-
driven acquisitions” and in Wikipedia and social media 
the concept “wisdom of the crowd” has challaged the 
idea of edited works. 

42.  A special question is whether prepublications (“in press” 
publications) are indexed and should be indexed. Some 

databases (e.g., WoS) do not index preprints but wait un-
til a document is formally published before including it in 
the database, GS and Scopus, on the other hand, also in-
dex prepublications. In this way some statistical figures 
about GS may be inflated compared to WoS. Arguments 
can be given, however, in favor for the inclusion of pre-
prints: it can be important to find documents fast, and, 
therefore, indexing of prepublications can be fruitful. A 
counter argument is that it is important to keep a well-
defined notion of “a publication” and to avoid possible 
duplicate representations of the same document.  

43.  Harzing (2016): “Stray Citations” [blog post]: https:// 
harzing.com/resources/publish-or-perish/tutorial/google 
-scholar/stray-citations  

44.  Archived link to Dialog’s “blue sheets” http://web.ar 
chive.org/web/20000816215552/http://library.dialog. 
com/bluesheets/html/bln.html. 

45.  Google and GS use the following search keys: 
 Boolean operators (AND, OR, NOT)  
 “+” Searches stop words  
 “-” A minus before a word ignores documents in 

which that word appears. 
 “intitle:” restrict the results to documents contain-

ing that word in the title other words in the query 
will return documents that mention the word any-
where in the document  

 “allintitle:” restrict the results to those with all the 
query words in the title. 

 “site:” searches for the word in the site/domain 
name. Limits searches to a special domain or site. 

 “inurl:” searches for the word in the URL  
 “allinurl:” searches for all the words in the URL 
 “author:” searches for the word in the author’s name 
 “filetype:” limits file type 
 ““ searches the phrase 
 “*” in phrase searching “*” replaced by any single 

word. 
 “..” Number range  

46.  Noruzi (2005, 175) mentions that you may also search 
journal title. However, what can be done is to use journal 
title as a filter: “Return articles published in.” Among the 
drawbacks of Google Scholar is that a Google Scholar 
search only includes the first 1000 hits. GS does not pro-
vide metadata on the document type and the language of 
the document that it covers. 

47.  Microsoft wrote: “Microsoft Academic understands 
the meaning of words, it doesn’t just match keywords to 
content. For example, when you type “Microsoft,” it 
knows you mean the institution, and shows you papers 
authored by researchers affiliated with Microsoft. Simi-
larly, Microsoft Academic knows journal titles, confer-
ence names, and many research topics.” https://aca 
demic.microsoft.com/home;  
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 However, such functions can only be made by a built-in 
knowledge organization system (e.g., a thesaurus or an 
ontology) or another semantic technology. But many sys-
tems (also old systems like MEDLINE) have KOSs (or 
can be combined with KOSs) that allow for kinds of se-
mantic searches, e.g., ending the EXPLODE operator (!) 
to a valid thesaurus term will result in retrieval of nar-
rower terms. For example, the statement SELECT DE-
MENTIA! in MEDLINE® will retrieve narrower (i.e., 
more specific terms) such as ALZHEIMER DISEASE, 
CREUTZFELDT-JAKOB SYNDROME, etc.  

48.  Exact phrase searching is not possible according to Har-
zing’s Publish or Perish User’s Manual, https://har 
zing.com/resources/publish-or-perish/manual (retrieved 
2019-07-24); this is a mistake, however. See https://im 
ages.webofknowledge.com/im-
ages/help/WOS/hs_search_rules.html  

49.  Combinations of advanced searches and cited reference 
searches were formerly possible for the ISI citation data-
bases in the database host Dialog. It is a great disad-
vantage that they cannot be performed directly on WoS, 
but must be done in downloaded sets using other soft-
ware tools.  

50.  For a broader introduction to SAP, see Hjørland and 
Nielsen (2001).  

51.  What Garfield called a restatement may also be called an 
interpretation based on both the indexer’s subjectivity 
and the properties of the indexing language, see further 
in Hjørland (2018). 

52.  The terms “semantic relevance” (by terms) and “prag-
matic relevance” (by citations) can be discussed, because 
a pragmatic view of semantics considers the meaning and 
application of terms determined by pragmatic principles.  

53.  See also the discussion by Zuckerman (1987). 
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Appendix 1: Regional Citation Databases  
(listed according to data of establishment) 
 
App. 1.1: Chinese Science Citation Database (CSCD) 
 
CSCD was established in 2000 as a result of a partnership 
between Clarivate Analytics and Chinese Academy of Sci-
ences. The database is hosted on the Web of Science. CSCD 
is fully integrated and searchable with WoS and covers ap-
proximately 1,200 top scholarly publications from China, 
with nearly 2 million records in total. (Clarivate Analytics, 
2018a). 
 
– Website: http://wokinfo.com/products_tools/multidis-

ciplinary/cscd/ 
– Journal List: https://support.clarivate.com/Scientifi-

candAcademicResearch/s/article/Chinese-Science-Cita-
tion-Database-Journal-List?language=en_US 

 
App. 1.2: Chinese Social Sciences Citation Index (CSSCI) 
CSSCI was established in 2000 as an interdisciplinary cita-
tion index, developed by Nanjing University. It covers about 
500 Chinese academic journals of humanities and social sci-
ences. CSSCI has bridged a gap in the field of Chinese social 
science research and has become a useful database for infor-
mation retrieval and an important tool for evaluating re-
search work and social science journals (Hua 2001). 
 
– Website: http://cssci.nju.edu.cn/login_u.html 
 
App. 1.3: Korean Journal Database (KCI) 
 
The Korean Journal Database, KCI was established in 2010. 
It “provides a comprehensive snapshot of the most influen-
tial regional content from researchers in South Korea. Using 
citation connections from the Web of Science™, regional 
work is framed within the broader context of global re-
search.” It indexes about 5,600 journals (at present) from 
1980 to present (the list can be downloaded in MS-Excel 
format from the website) and is a result from a collaboration 
with the National Research Foundation of Korea. Subject 
coverage includes: Arts & Humanities, Life Sciences & Bio-
medicine, Physical Sciences, Social Sciences, and Technol-
ogy (Clarivate Analytics 2016). Citation information, sta-
tistical data and bibliographic information on domestic 
journals from Korea and indicators like the number of cita-
tions and h-index are available through KCI (NIAS 2018). 
 

– Website: https://www.kci.go.kr/kciportal/main.kci?locale 
=en  

– Journal List: https://www.kci.go.kr/kciportal/landing/ 
index.kci  

 
App. 1.4: Scientific Electronic Library Online Citation In-
dex (SciELO) 
SciELO was established in 2014. It is a multidisciplinary ci-
tation index from Latin America. SciELO Citation Index is 
part of the SciELO Network wich was created in 1998 and, 
its first collection was SciELO Brazil. We may indicate some 
of the roles of SciELO Collections: journals indexing based 
on specific criteria; identify statistics (access, downloads, ci-
tation); the publication of full text in open access and the 
guarantee of interoperability of collections and journals 
(Packer, Cop, and Santos 2014). 
 
– Website: http://www.scielo.org/php/index.php 
– Journal List: http://www.scielo.org/applications/scielo-

org/php/secondLevel.php?xml=secondLevelForSub-
jectByLetter&xsl=secondLevelForSubjectByLetter 

 
App. 1.5: Russian Science Citation Index (RSCI) 
RSCI was established in 2016. This database includes pa-
pers from selected Russian journals and is based on the data 
from the national citation index Russian Index of Science Ci-
tation (RISC). RISC was launched in 2005 but it is scarcely 
known to the English-language audience. It is a govern-
ment-funded project primarily aimed at creating a compre-
hensive bibliographic/citation database of Russian scholarly 
publishing for evaluation purposes based on Scientific Elec-
tronic Library (further eLibrary.ru) which started as a 
fulltext database of scholarly literature for grant holders of 
Russian Basic Research Foundation (Moskaleva et al. 
2018). In collaboration with the Scientific Electronic Li-
brary (eLibrary.ru), the Russian Science Citation Index on 
Web of Science™ enables discovery of new insights from 
Russian publications. It covers fields such as engineering, 
material science, and ecology and indexes over 600 titles 
(Clarivate Analytics 2015). 
 
– Website: http://wokinfo.com/products_tools/multidis-

ciplinary/rsci/ 
– Journal List: https://clarivate.com/wp-content/uploads/ 

2017/09/RSCI_Journal_List.pdf?utm_source=false& 
utm_medium=false&utm_campaign=false 
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