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Abstract:  

Purpose – In this article, we have conducted a literature review 
(LR) on citation indexes to evaluate their acceptance and usage 
within the scientific community and the tools and metrics most 
frequently employed. 

Design/methodology/approach – The presented LR followed 
the PRISMA framework and the methodology described by 
Kitchenham. Based on a set of research questions, several queries 
were made on the most prominent citation databases to retrieve 
the respective publications.  

Findings – According to the outcomes of our LR, researchers 
utilised all three research databases, showing a preference for 
Scopus. 

Originality/value – The paper presents a literature review of the 
publications related to research databases to gain insights about 
the current state of searching, retrieval, evaluation, and 
exploitation of the research publications and the related 
information by academics.  

Index Terms —citation resource comparison, Google Scholar, 
citation database, Scopus, Web of Science. 

I. INTRODUCTION 

Citation indexes or databases provide a reliable source of 

information for academics and researchers. A large number 

of citation indexes covers various disciplines [1], while there 

are also many discipline-focused indexes [2]. Nonetheless, 

there are several more that are widely used among the 

research community. The consistent cataloguing and 

presentation of the publications and the respective data, as 

well as the related metrics that accompany them, either in 

citation indexes as merely a reference or in databases with 

the full-text publication available, have contributed to the 

field of Βibliometrics. ΒΒibliometrics corresponds to a set of 

methods for quantitative analysis of academic outputs and 

scholarly communications [3], which can be used for books, 

websites, monographs, conference proceedings, policy 

statements, and even patents [4] and is mainly utilised to 

find the impact of research publications. At the same time, 

informetrics has been defined as the discipline that studies 

information through a quantitative perspective [5] by 

producing, disseminating, and using all forms of information, 

paying no attention to its formation or origination [3]. 

Likewise, the quantitative study of the field of science [6] is 

referred to as Scientometrics, and it deals with the impact of 

science on a greater scale. The measurement of research 

activity and collaboration and its depiction in research 

metrics facilitate the evaluation of the quality of research. 

Research activity is captured with metrics such as citation 

count [3], H-index [7], impact factor, and i10-index [8]. In 

contrast, research collaboration is measured by metrics, 

such as collaborative index, etc., and presented with co-

authorship networks and graphs. The examination of the 

abovementioned data is of vital importance [1]. 

Our motivation is to contribute to a more efficient 

management and assessment of research publications. We 

are conducting a literature review on the use and 

acceptance of the citation databases, the involved metrics, 

and the tools used by the research community to 

understand the current state of the research publications 

environment.  

In this literature review, we have focused our search on 

three of the most prominent research indexes: Scopus, 

Google Scholar, and Web of Science. Scopus was released in 

2004 [9] and constitutes a citation database, providing some 

of its services for free. Nevertheless, full access to its content 

is available only through subscription. The search for 

scientific publications through Scopus is an effortless task, 

while it also offers many tools and allows for personalised 

services during information retrieval. 

Google Scholar was launched in 2004 [10], and it is 

available for free; therefore, it has an ever-increasing 

popularity internationally. It returns a larger amount of 

results than the other citation indexes, mainly due to its 

extended volume of content being indexed (see information 

provided below). Google Scholar provides the user with a 

much-simplified experience, with fewer advanced search 

options in comparison to its counterparts. More particularly, 

the interface of Google Scholar has an advanced search 

option allowing the user to choose the words or phrases that 

will be included or excluded, in either the title or in both the 

title and the content of the article. It also allows filtering the 

results according to the authors or the Publisher, or the date 

range in which it was published.  

Web of Science is one of the most popular citation 
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databases. It was established in 1993 [11] and provides a set 

of filters and many criteria for content retrieval. The records 

returned from Web of Science are detailed and of high 

quality. Also, users can store/export the records in multiple 

formats. 

As mentioned above Google Scholar has the largest 

number of content items indexed compared to the other 

two citation databases. Even though it is difficult to assess 

the magnitude of citation indexes due to their constant 

growth and increasing popularity, it is estimated that Google 

Scholar had 389 million records in 2018 and as a direct 

consequence, it is the most comprehensive academic search 

engine, while the study was conducted [12]. More 

specifically, Google Scholar provided access to 389.000.000 

records, Scopus to 72.212.354, whereas Web of Science to 

105.519.854 [12]. Since then, more than 2.4 billion cited 

references are available through Scopus (December 2023), 

providing a time span from 1970 until now [13]. However, 

Clarivate and Google seem to have no up-to-date data 

regarding the statistics of the available records announced 

on their websites. 

As far as it concerns the methodology followed in this 

research, the search and the aggregation of the related 

publications from two out of the three aforementioned 

citation databases, namely Scopus and Google Scholar, can 

be facilitated by tools such as the Publish or Perish tool [14], 

which is freely available. In any case, the search and the 

retrieval from Scopus and Web of Science, through any tool, 

let alone Publish or Perish requires a subscription. This 

particular tool was used because of its reliability, its 

popularity amongst the academic community, and its 

openness. 

For the screening process of the search results, we 

followed the PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) reporting guideline 

[15] and the methodology described by Kitchenham [16]. 

The PRISMA guideline is an evidence-based methodology 

[17], designed to assist the authors in improving the 

reporting of systematic reviews, enhancing the transparency 

of their research methods [18]. Kitchenham’s systematic 

review activities are organised into three phases, i) the 

planning (identification of the need for a review and 

development of the review protocol), ii) the conducting 

(identification of research, primary studies selection, study 

quality assessment, data extraction and monitoring, and 

data synthesis) and iii) the reporting of the review. Several 

stages of each phase are not necessarily sequential but can 

be intertwined [16]. The publications that are reviewed are 

the outcome of a set of research questions that be 

thoroughly described in the Methodology of the paper. 

The remaining of the paper is structured as follows: In 

Section II, the related literature is presented, whereas in 

Section III, the methodology of our LR on citation databases 

is thoroughly described. Section IV analyses the results and 

discussion of the LR, while the conclusions and future work 

are outlined in Section V. 

II. METHODOLOGY 

The literature review was conducted on three databases 

Web of Science, Scopus, and Google Scholar. The time frame 

selected for this review is between 2004 to 2021, following 

the procedures for conducting a systematic literature review 

described by Kitchenham (2004) [16], as well as the PRISMA 

framework [15]. This literature review aims to find papers 

referring to citation databases and their comparison. Due to 

their interdisciplinary nature, we have focused our research 

on the most widespread and comprehensive citation 

databases in the academic community, which correspond to 

Scopus, Web of Science, and Google Scholar. The review 

follows the procedures proposed by Moher [15], and more 

specifically, the process corresponds to the identification of 

the records, the screening, as well as the assessment of their 

eligibility, followed by the evaluation of the records 

according to the inclusion/exclusion criteria, resulting in the 

research corpus. 

A. Planning - Research protocol - Research strategy 

In the context of the object of the literature review, the 
searches carried out in each database were a combination of 
the keywords “Scopus”, “Web of Science”, and “Google 
Scholar”. For each database, three queries were carried out 
(Table 1). 
 

Table 1 – Research keywords per research database 

QUERY ID KEYWORDS 

QUERY 1 “Scopus” AND “Google Scholar” 

QUERY 2 “Google Scholar” AND “Web of Science” 

QUERY 3 “Scopus” AND “Web of Science” 

 
Based on the research questions (Table 2), the inclusion and 
exclusion criteria were determined to ensure that the review 
was inclusive and thorough and to eliminate any results that 
did not satisfy our specific research requirements.  
The inclusion criteria were: 

• Papers published between 2004 and 2021. 

• Papers published in English. 

• Papers focused on the comparison of citation 

databases. 

The exclusion criteria were the following: 

• Master Dissertations 

• Presentations 

 
Table 2 – Research questions 

ID Research Question (RQ) 

RQ1a: How many articles provide a comparison 
between all three citation databases? (Scopus, 
Web of Science, and Google Scholar) 

RQ1b: How many articles compare two out of three 
citation indexes? 

RQ1c: What is the percentage of those articles that 
compare Scopus with other citation indexes? 

RQ1d: What is the percentage of those articles that 
compare Web of Science with other citation 
indexes? 
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RQ1e: What is the percentage of those articles that 
compare Google Scholar with other citation 
indexes? 

RQ2a: How many articles indicate a preference for 
Scopus? 

RQ2b: How many articles indicate a preference for Web 
of Science? 

RQ2c: How many of those articles indicate a preference 
for Google Scholar? 

RQ3: Which bibliometrics were used most commonly? 

RQ4: Which tools helped the authors while carrying out 
the research for their articles? 

B.  Data extraction 

 
Figure 1 – Selection process of research publications based on the 

PRISMA framework 

Table 3 - Results per keyword search in the field “paper 
title” per research database 

 
Search 

ID 
Keywords No of 

results 

S1 “Scopus" & "Google Scholar" 62 

S2 Web of Science" & "Google Scholar" 57 

S3 "Web Of Science" & "Scopus" 193 

GS1 "Scopus" & "Google Scholar" 144 

GS2 "Google Scholar" & "Web of Science" 122 

GS3 "Scopus" & "Web of Science" 584 

WoS1 "Scopus" & "Google Scholar" 42 

WoS2 "Google Scholar" & "Web of Science" 45 

WoS3 "Scopus" & "Web of Science" 145 

 Total papers 1394 

 

As mentioned before, the search and the accumulation of 

the research corpus were performed via Publish or Perish 

software, for Google Scholar and Scopus, and directly from 

Web of Science, for research publications spanning from 

2004 to 2021. The results per keyword combination in each 

citation index are presented in Table 3. For the sake of 

brevity, they will be mentioned as S1, S2, and S3 when 

referred to Scopus, G1, G2, and G3, when referred to Google 

Scholar and W1, W2, and W3, respectively, for Web of 

Science. The queries were performed using the field “paper 

title”. 

The results were exported in Excel format for better 

management and exploration. During the initial search, 1394 

papers were retrieved from the three citation indexes 

mentioned above (850 from Google Scholar, 312 from 

Scopus and 232 from Web of Science). After applying the 

deduplication process, we were left with 706 papers. After 

the screening of the remaining publications for corrupted, 

non-accessible papers and publications written in other 

languages, we narrowed them to 392. In the eligibility phase, 

the papers were reviewed, and based on their relevance to 

our research queries in terms of both abstract and full text, 

we retained 195 papers, which were included in the 

qualitative synthesis (see Figure 1). During the final phase, 

the remaining publications were examined in relevance to 

the research questions, and 132 records were excluded, 

resulting in 63 research publications for analysis. 

The publications within the defined time range were 

divided chronologically into three categories, as shown in 

Table 3. The first category includes articles from 2004 to 

2009, with at least 50 citations. The second category 

comprises articles published between 2010 and 2015, with 

at least 10 citations. The third category corresponds to the 

articles published between 2016 to 2021. In the last 

category, all the retrieved publications were considered 

irrespective of their citations.  

 Table 4 – Categorisation of the selected publications 
Period Citations Publications 

2004-2009 ≥50 8 
2010-2015 ≥10 6 
2016-2021 - 49 

As shown in Figure 2, most of the publications have been 

published in journals, whereas several papers were 

published in conference proceedings. There were fewer 

publications in other forms, such as chapters in books, 

reports, preprints, and PhD dissertations. Furthermore, it is 

evident that from 2016 to 2021, there was an increase in 

publications concerning citation databases. 

 
Figure 2 – Distribution of the papers included in the quantitative 

synthesis 
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III. RESULTS AND DISCUSSION 

One of the most important outcomes of our literature 

review is an overview of the papers that concern citation 

database research. In the following section, we answer each 

research question according to the information that was 

evident in the research corpus.  

RQ1a How many articles provide a comparison between 

all three citation databases? 

Most of the research publications focused their 

comparison on two citation index databases (see below). 

Nevertheless, 34.92% of the papers (22 out of 63) included 

all three citation indexes in their comparisons (see Figure 3). 

RQ1b How many articles compare two out of three 

reference indexes? 

In addition, 41 out of the 63 papers that were studied 

performed a comparison between two citation indexes, 

which is 65.08% of the total papers (see Figure 3). 

 

 
Figure 3 - Comparison between research databases in the research 

corpus 

RQ1c How many articles were compared to Scopus with 
other citation indexes? 
Scopus was the most compared citation index, with 60 
articles including it in their study. This is estimated at 95.24% 
of the total papers studied, which depicts the reception of 
this particular research database from the research 
community. 
RQ1d How many articles compared Web of Science with 
other citation indexes? 
Web of Science is the second most frequently compared 
citation index, with a percentage of 93.65%, which means 
that 59 papers compared WoS to one or more citation 
indexes. 
RQ1e How many articles compared Google Scholar with 
other citation indexes? 
The citation index that was the least compared to the others 
was Google Scholar, with 29 papers including it in their 
comparisons, giving a 46.03%, which was expected, given 
the fact that it is newer compared to the other two. 
RQ2a Which citation index is the most preferred by the 
scientific community? 
Scopus seems to be the citation index that received the most 
positive feedback, with 20 papers (31.75%) indicating their 
preference, and stating its positive features and the quality 
of the search results in their publications.  
 

RQ2b How many articles indicate a preference for Web of 
Science? 
and  
RQ2c How many of those articles indicate a preference for 
Google Scholar? 
Researchers of 17 publications expressed their preference 
for the Web of Science, scoring the same percentage with 
Google Scholar (26.98%). 
Meanwhile, it is worth mentioning that 29 papers do not 
mention any preference, with many of them advising the 
researchers to utilise as many citation indexes as possible to 
get the best results. 

 
Figure 4 – An overview of the total publications that included a 

research database in their comparison and the respective 
indication of preference between the alternatives 

RQ3 Which bibliometrics were used most commonly? 
The most popular metric that was taken into consideration 
in the papers that were analysed, was the h-index, with 10 
records mentioning it in their content. H-index, which was 
proposed by J.E. Hirsch in 2005 [7], is considered to be 
reliable for the qualitative evaluation internationally. Other 
bibliometric indicators that have been referred by the 
papers are the Mentor-Index, the SCIE and SSCI Indexes, H-
classics, the Relative Citation Ratio (RCR) and the JIF and SJR 
indicators. 
 
RQ4 Which tools helped the authors while carrying out the 
research for their articles? 
A variety of tools were mentioned in the research corpus. 
Among them, excel and SPSS were the most used software 
as far as it concerns the statistical analysis. Publish or Perish 
and Classic Papers by Google were also popular tools 
regarding the collection, the organisation, and the study of 
publications. Other tools discussed in the publications were 
CiteSearch by the ACM Digital Library, HistCite by Clarivate, 
VOSviewer (a software tool for constructing and visualising 
bibliometric networks), the Sapiro-wilk test of data set 
normality, and several APIs. 

IV. CONCLUSIONS AND FUTURE WORK 

The LR was based on the PRISMA framework, using a set of 
research questions for all the citation indexes that were 
taken under consideration (Scopus, Web of Science, and 
Google Scholar). After having analysed the research findings, 
we concluded that there is no clear indication as to which is 
the best in its field. This is understandable, as each citation 
index has its unique features, filtering methods, and search 
criteria. For this reason, the majority of the researchers 
employ a variety of citation indexes during their research, to 
benefit from their unique features. However, we should 
keep in mind that these citation indexes were created in 
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different years, affecting their credibility, their acceptance, 
as well as their usage over the past years. Another 
consideration to bear in mind is that all citation indexes are 
constantly enriching their content and improving the search 
tools that they provide. 
Furthermore, we discovered that different languages 
affected our search outcomes more than expected. Articles 
written in different languages appeared in the search results, 
even when in some cases we have specifically searched for 
articles written only in English. In the before mentioned 
cases, the abstracts were written in English. Consequently, 
that indicates a weakness into categorising the content 
properly when it comes to language preference. Future work 
lies in the study of the influence of open science in 
conducting, capturing, and disseminating research.  
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