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Abstract: Many other factors affecting citation of publications, except for re-
search area coverage, have been studied. This study aims to investigate impact 
of research area coverage. Bibliometric papers and their related papers (re-
ferred papers, citing papers and first author’s papers) were screen and matched 
by Python program. Papers’ research areas were classified according to Web of 
Science. Bibliometric parameters of the most cited 5% and the least cited 5% 
papers were compared. Firstly, coverage of related papers’ research areas im-
pacts the citation of their original papers. The impact of references and citing 
papers are positive and negative, separately, while the first author’s papers have 
no influence. Secondly, high-influence papers tend to cite references from a wid-
er area and are cited by followers from a wider area. Additionally, the pattern 
of knowledge flow differs significantly between high- and low-influence papers. 
Low- influence papers narrow knowledge flow, whereas high-influence papers 
broaden it. This study has shown that both depth and breadth of research area 
coverage can influence citations. It is recommended that authors should exten-
sively cite high-influence publications, both within and beyond their own area.

Keywords: Bibliometric, Citation, Research Area Coverage, Publication Im-
pact, Knowledge Flow. 

Introduction

Publishing is a part of researchers’ life, because publications represent good results of their 
research, increase exposure times to colleagues, and earn them more reputation on scientific 
community. Furthermore, it plays crucial role in many aspects for researchers, such as promo-
tion, reputation, salary and job mobility (Abt, 2017). It can’t be denied that publication is an 
arena for researchers. Just as comparing the skill of fishermen by the weight of their catch rather 
than the quantity, evaluating researchers’ performance should balance the quality and quantity 
of their publications (Alonso et al., 2009).

For papers, cited times is the original and most important indicator to evaluate their impact. Al-
though citation indexing was originally proposed for information retrieval services, it is widely 
used to evaluate publication impact shortly after its birth (Amara et al., 2015). For instance, 
high-quality articles were found to be cited more often (Bjarnason et al., 2002). Grayson et al. 
(2021) used citation analysis to evaluate most impact papers in the field of pediatric neurosur-
gery. Citations are criticized for being one-dimensional and merely measuring the impact of 
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science on the scientific community, but it is still the core of all indicators, because other indi-
cators are derived from citations (Bornmann & Daniel, 2007; Bornmann, et al., 2012). For ex-
ample, h-index was defined as the number of papers with citation number ≥ h by Hirsch (2005) 
to measure the impact of a researcher’s publications, and was modified by others to address 
some limitations (Buela-Casal & Zych, 2010). However, the assessment of publication impact 
based solely on citations, whether from literature or social media, is not entirely reliable. Nev-
ertheless, it cannot be disregarded, especially when papers are not subject to rigorous review 
(Chakraborty et al., 2013 & 2014). As a result, bibliometric research on publication cited times 
has been a popular topic of discussion for decades. Such research seeks to improve the accura-
cy of measuring publication impact, and to develop more effective strategies for evaluating the 
quality and significance of scholarly work (Chen, 2012).

Review of Literature

The number of citations is a seemingly straightforward metric, but it is actually influenced by a 
multitude of interrelated factors, such as journal influence, title length, text length, author num-
bers, references numbers, collaboration type, language, etc (Clarivate, 2021). These factors 
can be broadly categorized into three groups: paper-related factors, author-related factors, and 
journal-related (Di Zeo-Sanchez, et al., 2021). Of these, the quality of the paper undoubtedly 
plays the most significant role in determining its citation count (Dorta-Gonzalez and Yolanda, 
2019). This has been supported by research demonstrating a statistically significant correlation 
between expert evaluations of paper quality and citation counts (Buela-Casal and Zych, 2010). 
Additionally, factors such as the novelty of the method, design, and results, as well as the cur-
rent popularity of the topic, can also impact citation counts. For example, papers that propose 
innovative connections between clusters of co-cited references are more likely to garner cita-
tions in the future (Chen, 2012).

Among several journal-related factors, the journal impact factor is considered to have the most 
significant influence (Egghe, 2010). Numerous studies have confirmed a positive correlation 
between JIF and citations, including research by Vanclay (2013), Shuaib et al. (2015), Sun et al. 
(2020), and Traag (2021). However, some studies do not support this conclusion. Roldan-Vala-
dez and Rios (2015) and Kulczycki et al. (2021) don’t agree that either the impact factor of cit-
ing journals or the size of cited journals is a good predictor of the number of citations, because 
there are questionable journals on lists of Web of Science or Scopus.

Several author-related factors have been extensively studied in the literature, including the 
number of authors, the reputation of the authors, and collaboration between authors. Studies 
have suggested that papers with more authors and a stronger reputation are more likely to be 
cited (Bjarnason et al., 2002; Fox et al., 2016; Abt, 2017). Sooryamoorthy’s (2017) analysis 
of social science publications in South Africa revealed that research with collaborative efforts 
tended to receive more citations than research without such efforts (Hammarfelt, 2011). Other 
author-related factors also have influence on citations, such as authors’ productivity (Bornmann 
and Daniel, 2007), authors’ country (Peng and Zhu, 2012), and reputation of authors’ organiz-
tions (Amara et al., 2015).

Sjögårde and Didegah introduced a novel factor, topic growth, for citation evaluation. Their 
study reveals that publications in rapidly developing topics receive more citations compared to 
those in declining or slow-growing areas (Hirsch, 2005). This finding is in line with previous 
research examining the higher citation rates of emerging research topics (Hou et al., 2020).

Highly cited papers are often the most sought-after among scholarly works, as their elevated 
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citations are indicative of significant impact and the potential for authors to be regarded as top 
scientists (Jabbour, et al., 2013). A compelling statistic supports this notion, as 59 Clarivate 
Analytics Citation Laureates have gone on to win Nobel Prizes as of 2021 (Clarivate, 2021). 
Consequently, recent years have seen a proliferation of studies investigating the characteristics 
of highly cited papers and the reasons why they garner more citations (Kwon, et al., 2019). In 
general, highly cited papers are distinguished by their novelty, significance, diversity, and at 
times, disruptive results.

A paper, like a journal, has a coverage of field, subject, research area or topic (hereinafter re-
ferred to as “research area”) (Kulczycki, et al., 2021). If references of one paper cover many 
research areas, it is considered to be a diverse source of knowledge and is often perceived as 
having a broad research area. Conversely, if most of a paper’s references come from one or two 
research areas, it is seen as concentrating knowledge on specialized research areas, resulting in 
a narrow but deep coverage of the research area. This coverage can also be determined by the 
research area of the citing papers or the author’s own papers (Mammola, et al., 2021).

Despite extensive research on various factors, research area coverage has received relatively 
little attention. However, some studies have shown that the research area coverage of a paper or 
journal can influence citations. For example, papers published in general journals like Nature 
and Science are expected to receive more citations than those published in specialized journals, 
as these journals have a broader readership (McLevey, et al., 2018). Similarly, papers covering 
narrow topics or in small fields may receive fewer citations than those covering more extensive 
and general fields. 

To predict future citations, Chakraborty et al., introduced the diversity of references and au-
thors’ papers as important indicators, because interdisciplinary research is believed to result in 
better outcomes and to have more followers (Miller, et al., 2011).

As previously mentioned, there have been several studies examining the impact of references, 
citing papers, and authors’ papers on citations. However, most of these studies focus on visible 
factors, such as the number of papers, publication year, and the cited times of references and 
citing papers (Patterson & Harris, 2009). For example, Mammola et al., found that papers with 
a higher number of references, high impact and recent references tend to receive more citations 
(Peng & Zhu, 2012). Nevertheless, to the best of our knowledge, no study has investigated the 
effects of reference, citing publications, and author’s publications on bibliometric papers’ cita-
tions. Moreover, it remains unclear whether citing more bibliometric documents or being cited 
by more bibliometric documents positively influences citations (Perez-Cabezas, et al., 2018).

This paper aims to analyze the relationship between research area coverage and cited times, us-
ing bibliometric papers as samples. Specifically, we aimed to address the following questions:

1. Is the research area coverage of references, citing publications, and first-author’s publica-
tions similar?

2. Does the research area coverage of references, citing publications, and first-author’s publi-
cations affect cited times? Which one plays a stronger influence?

3. Which has a greater impact on cited times–the width or depth of area coverage?

4. How does the area coverage of bibliometric publications change from cited papers to citing 
papers?



http://www.ijlis.org 4 | Page

International Journal of Library and Information Studies
Vol.13 (3) Jul-Sep, 2023 ISSN: 2231-4911

Methodology

Papers in core database of Web of Science are categorized into three levels of research areas: 
macro, meso, and micro topics. These levels consist of 10 macro topics, 326 meso topics, and 
2441 micro topics. To eliminate any ambiguity, we refer to them as macro research area, meso 
research area, and micro research area. For example, bibliometric is a meso research area, 
which is classified into macro research area (social sciences), and there are three micro research 
areas in bibliometric (Poirrier, et al., 2021).

In this study, 16975 bibliometric papers (only including research articles and review articles) 
published between 2012 and 2021 in Web of Science core are retrieved in January 2023, and 
then are cleaned, analyzed following the procedure (Roldan-Valadez & Camilo, 2015). The 
measurement of research area width and depth is based on the percentage of papers, making 
it vulnerable to unreasonable deviations from papers with few references or citations (Tang & 
Martin, 2008). For instance, while one paper with only two references (one of which is from 
area bibliometric) and another paper with ten references (five of which are from area bibliomet-
ric) both have a 50% area bibliometric reference percentage, they significantly differ in mea-
suring area coverage (Shannon, 1948). Consequently, to ensure greater accuracy and reliability, 
future steps will exclude papers with less than ten citations or references. 

Because the very new papers receive less citations than papers published several years ago, all 
papers are ranked by citations from high to low in their published year, and samples are selected 
(Shuaib, et al., 2015). It is obviously that the top 5% papers are the most cited papers and the 
last 5% papers are those with cited times of 10 or a little higher (Figure 1).

To ascertain the influence of the author on citations, we solely analyze papers of the first authors, 
as they make the most significant contribution to the publication and possess more sway over 
the other authors (Sooryamoorthy, 2017). There are 5143 distinct authors in 8473 papers with 
initial author ORCID, and these authors are sorted into groups by matching them with sample 
papers. In the case that an author’s publications belong to multiple groups, the higher-ranking 
group takes precedence. For instance, if an author’s papers are both in the top 5% and the last 
5% groups, he or she is categorized as the top 5% author (Sjogarde & Fereshteh, 2022). 

The Shannon Index, which has been in use since its introduction in 1948, is widely employed 

Figure 1: Procedure for collecting and sampling papers
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to gauge community diversity. To get diversity of publications, the entropy of references, citing 
publications and author’s publications is employed as the following formula (Chakraborty et 
al.2014).

1
* ln

n

i

Xi XiDiversity
X X=

   =    
   

∑

Where,

Xi denotes the number of papers belonging to area i, X denotes the total number of papers, Xi/X 
means the percentage of papers in area i, and n is the number of involved areas. Diversity is 
equal or larger than 0, and a higher diversity represents more diversity of groups.

To evaluate whether references, citing publications or author’s publications from a specific area 
impacts citations, we introduce the degree of majority which is dependent on the percentage 
and ranking of papers from one area. The formula for the degree of majority is as 

1*XiDegree of majority
X Ri

 =  
 

Where,

Xi represents the number of papers belonging to area i, X represents the total number of papers, 
and Ri is the ranking of area i. This formula comprises two parts, percentage and ranking, and 
accurately reflects the trend of majority, where an area with a greater percentage and higher 
ranking will have a higher degree of majority (Sun & Bao-Zhong, 2020). The two extremes of 
degree of majority are 0 (one area without any papers) and 1 (one area covers 100% papers). 
When two areas have the same value of percentage or ranking, degree of majority is determined 
by the other part of the formula. For example, if area A and area B (in different papers) both 
cover 30% of the papers and rank No.1 and No.2. And their degrees of majority are 0.3 and 
0.15 using this formula, indicating that area A is more important than area B (Stremersch, et al., 
2015). Similarly, area C and area D (in different papers) both rank second and cover 30% and 
29% of the total papers. Their degrees of majority are calculated as 0.15 and 0.145, respectively, 
thereby indicating that area C has slightly more priority than area D (Tahamtan, et al., 2016).

All the data were processed using Microsoft Excel. The statistical significance was determined 
by Duncan multiple range test was conducted by SPSS v21.

Results and Discussion

General overview

In 2012-2021, 16975 bibliometric papers are published in 3220 journals, and the top 5% and the 
last 5% papers are published in 287 journals and 388 journals, which covers 8.9% and 12.0% 
journals, respectively (Thelwall & Pardeep, 2021). Scientometrics publishes 15% papers, which 
is far more than the following 2 journals, Journal of Informetrics (4.3%) and Plos One (2.9%). 
In group the top 5%, Plos One jumps to 2nd largest journal, while in group the last 5%, Journal of 
the Association for Information Science and Technology replaces Plos One to be the 3rd largest 
journal (Traag, 2021). The result shows that Plos One is the most source of bibliometric papers 
besides traditional library and information science journals, and the bibliometric papers in Plos 
One might get more citations. 
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The average cited times of all papers, the top 5% and the last 5% papers is 15.2, 108.3 and 10.8, 
respectively, which is higher than the median of cited times. Similarly, the average numbers of 
references are also higher than medians. Therefore, the distribution of cited times and reference 
numbers shows a left skewness, which means most papers get less citations and have less ref-
erences than the average (Table 1). 

Table 1: Statistical Overview of Papers

Paper 
type

Number 
of Paper

Cited times Number of  
reference

Number 
of  

journal

Top 3 journals of 
most papers

Average Median Average Median

Overall 16975 15.2 7 37.6 32 3220

Scientometrics 
(15.0%)

Journal of Infor-
metrics (4.3%)

Plos One (2.9%)

Last 5% 810 10.8 10 44.6 37 388

Scientometrics 
(16.2%)

Journal of Infor-
metrics (4.8%)

Journal of the As-
sociation for In-

formation Science 
and Technology 

(3.1%)

Note: Percentage following journal name is paper proportion of journal in dataset.

When examining papers sorted by their bibliometric percentage, it becomes clear that there is a 
significant difference in the distribution of reference, citing paper and author paper. Specifically, 
references tend to exhibit an inverted U-shape, indicating that most papers possess a medium 
citation strength (ranging from 20% to 60%) in terms of their bibliometric publications (Van-
clay, 2013). On the other hand, the distribution of author papers presents a U-shape. In other 
words, bibliometric publications constitute only a small part of most authors’ papers, suggest-
ing that authors tend not to limit themselves to one particular area of research. For example, 
31.6% of authors publish less than 10% bibliometric papers in relation to their overall output, 
while 15.3% and 9.7% of authors produce bibliometric papers that make up 10-20% and 20-
30% of their total work, respectively. Meanwhile, there are 8.4% of authors whose bibliometric 
paper percentage exceeds 90%, indicative of their concentrated focus on bibliometric research. 
The coefficient of variation for citing papers is 19%, which is much lower than both references 
(coefficient of variation= 38%) and authors (coefficient of variation=78%). Furthermore, when 
the highest and lowest groups are excluded (each consisting of 13.3% and 6.0% of the total 
sample, respectively), the coefficient of variation drops to 11%. These findings suggest that the 
distribution of citing papers is more stable than that of references and authors (Figure 2). 



http://www.ijlis.org 7 | Page

International Journal of Library and Information Studies
Vol.13 (3) Jul-Sep, 2023 ISSN: 2231-4911

Area-related factors include width and diversity of research area. When considering the depth 
of the area, it is important to take into account the percentage of the specific area, such as area 
bibliometric, in this study. Through correlation analysis, it has been discovered that three fac-
tors from citing papers, namely the number of meso areas, number of bibliometric papers, and 
diversity of paper, as well as three factors from references, including the number of bibliometric 
papers, percentage of bibliometric paper, and diversity of paper, have a significant relationship 
with cited times (Table 2). Two factors from citing papers, the number of meso areas and the 
number of bibliometric papers, are strongly and positively correlated with cited times, with 
correlation coefficients of 0.827 and 0.739, respectively. On the other hand, the other three fac-
tors, namely the diversity of citing paper, number, and percentage of bibliometric paper, have a 
medium to weak positive correlation with cited times (Table 2) (Xie, et al., 2019).

Table 2: SCorrelation Analysis Between Cited Times and Area-Related Factors

Paper  
dataset

Factors Pearson co-efficient Significant

Citing  
publications

Number of meso area 0.827 0

Number of bibliometric paper 0.739 0

Percentage of bibliometric paper -0.04 0.108

Diversity of paper 0.386 0

References Number of meso area -0.004 0.882

Number of bibliometric paper 0.254 0

Percentage of bibliometric paper 0.27 0

Diversity of paper -0.077 0.002

Figure 2: Histogram of samples of reference, citing-paper and author-paper by bibliometric 
percentage. Note: Number with legend represents the range of bibliometric percentage. Note: 

(  ) 0-0.1, (  ) 0.1-0.2, (  ) 0.2-0.3, (  ) 0.3-0.4, (  ) 0.4-0.5, (  ) 0.5-0.6, (  ) 0.6-0.7,  
(  ) 0.7-0.8, (  ) 0.8-0.9, (  ) 0.1-1
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The average reference count for the top 5% is 56.8, significantly higher than the last 5% (Table 
3). Roughly one-tenth of the top 5% cites over 100 references, with an average citation count of 
over 140. This is ten times higher than the overall average citation count and 40% higher than 
the top 5% on average. The top 5% also has twice the percentage of highly cited papers in their 
references, indicating a preference for citing other top papers. The top 5% and the last 5% have 
a similar range of meso area references (1-27), but the top 5% covers more meso areas (5.8) 
than the last 5% (5.1), signifying a greater breadth of knowledge. Interestingly, the meso area 
diversity of the top 5% and the last 5% is very close, indicating little effect of reference diversity 
on citations (Zhang, et al., 2021).

Most papers tend to cite more articles within their own area, given the shared background, 
methods, and results. In sample of 1612 papers, 83.7% have bibliometric articles as their prima-
ry source of reference, with an additional 10% choosing area bibliometric articles as their sec-
ondary source. The bibliometric reference proportion of the top 5% and the last 5% is 48.43% 
and 39.63%, respectively, with a significant difference between them. The top 5% citing area 
bibliometric articles as their primary source of reference have an average citation count of 
116.1, higher than the overall the top 5% average of 108.3 and the rest of the top 5% average of 
77.6. There are 58 papers that do not cite any references from area bibliometric, 25 of which are 
from the top 5%, but their citation count (37.8) is much lower than the rest of the top 5% with 
references from area bibliometric (111.5). These results suggest that bibliometric papers can 
benefit from prioritizing bibliometric references to improve their citations (Table 3).

Table 3: Comparison of References of Sample Papers

Paper type Number of 
Reference

Percentage of 
Highly cited 

papers

Number of 
Meso area

Diversity 
Meso area

Percentage of 
Bibliometric 

papers

Top 5% 56.8 7.13% 5.8 0.927 48.43%

Last 5% 44.6 3.60% 5.1 0.916 39.63%

Sig. <0.01 <0.01 <0.01 - <0.01

It cannot be overlooked that some peculiar papers with minimal references receive an unex-
pectedly large number of citations. For instance, six papers have been cited over 300 times 
(422, 551, 551, 1258, 390, and 308), and yet they have less than 30 references each (20, 23, 26, 
26, 30, and 30, respectively). All of them are research articles and published in top journals of 
interdisciplinary or information science and library science: 2 in Scientometrics, 2 in Science, 
1 in Proceedings of the National Academy of Sciences, 1 in Journal of the Association for In-
formation Science and Technology. These papers predominantly focus on bibliometric as their 
primary area of research, with the proportion of bibliometric references ranging from 61% to 
100%. One PNAS paper titled “Rescuing US biomedical research from its systemic flaws” 
cites 20 publications, with four of them from the bibliometric field, constituting 20% of all ref-
erences. However, it is worth noting that 11 references in this paper are books or dissertations 
that cannot be classified under any discipline area, so the bibliometric percentage increases to 
44.4% when non-papers are excluded.

Although 25 papers without any bibliometric reference are listed in the top 5%, their average 
citation count is a mere 37.8, which is approximately 1/3 of the top 5%. In contrast, out of 16 
papers with all references sourced from the bibliometric field, 14 are in the top 5%, with an 
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average citation count of 249.6, which is 2.5 times that of the top 5%. These findings further 
support the notion more bibliometric references improves citations.

Impact of citing publications

The top 5% and the last 5% is cited by 87.7 and 8.7 publications on average, which is 10% less 
than cited times (108 and 10.8) due to multiple citations from the same source (Table 4). Within 
the citing publications, the top 5% has a significantly higher percentage of highly cited papers 
than the last 5%, indicating a mutual benefit of cited times between the citing and the cited pub-
lications. Notably, the top 5% covers a wider range of meso areas (17.5 areas with a diversity 
1.637) than the last 5% (3.5 areas with a diversity of 0.910), emphasizing that the number and 
diversity of citing publications can enhance citations. The proportion of bibliometric papers in 
the top 5% is 47.11%, which is lower than the last 5% by 6.6 percentage points, and the differ-
ence is significant (Table 4).

Table 4: Comparison of Citing Publications from Sample Papers

Paper type Number of 
Citing  

publication

Percentage 
of Highly 

cited papers

Number of 
Meso area

Div_Meso 
area

Percentage of 
Bibliometric 

papers

Top 5% 87.7 1.87% 17.54 1.637 47.11%

Last 5% 8.7 0.85% 3.47 0.91 53.72%

Sig. <0.01 <0.01 <0.01 <0.01 <0.01

Comparing the citing publications and cited publications, it is evident that the top 5% cites more 
references, has more citations, wider area coverage, and more paper diversity than the last 5%, 
for both citing publications and cited publications. However, the percentage of bibliometric 
publications is substantially different between the top 5% and the last 5%, being higher for the 
top 5% in citing publications and lower in cited publications (Figure 3). The top 5% receives 
48% of knowledge from bibliometric areas and contributes 47% to it, indicating a stable knowl-
edge flow. In contrast, the last 5% obtains over 60% of its knowledge from outside bibliometric 
areas but shares only 47% of it. This suggests a knowledge flow pattern of “wide input and 
narrow output” for the last 5% (Figure 3).

Figure 3: Proportion changes of bibliometric publication from citing- to cited-paper. Note: 
(  ) Citing Publication, (  ) Cited Publications
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In this section, 5 highest percentage of bibliometric citation papers and 5 lowest percentage of 
bibliometric citation papers from the top 5% with cited times over 200 are selected to analyze 
the effect of extreme proportion of bibliometric on cited times. The percentage of bibliomet-
ric citing publications of the 5 highest percentage of bibliometric citation papers ranges from 
86.4% to 94.7%, while that of the lowest percentage of bibliometric citation papers ranges 
from 4.71% to 11.23%. Four out of the five highest percentage of bibliometric citation papers 
are published in traditional library and information science journals (2 in Scientometrics, 2 in 
Journal of the Association for Information Science and Technology), while one is published in 
BMC Medicine, which is medical journal. The lowest percentage of bibliometric citation pa-
pers, on the other hand, have only one paper published in a traditional library and information 
science journal (Journal of Informetrics), with the other four published in multidisciplinary and 
specific journals (2 in Plos One, 1 in Journal of Business Research, and 1 in Expert Opinion on 
Biological Therapy). Despite their varying publication sources, all these papers focus on tra-
ditional topics of bibliometric, scientometrics, knowledge mapping, and peer review, making 
bibliometric the primary source of citations, except for the one paper in Journal of Business Re-
search with a focus on management. The paper titled “How to conduct a bibliometric analysis: 
An overview and guidelines” has the highest number of followers (89 papers, 28 of which are 
from its own journal), and bibliometric ranks second in terms of the number of papers cited (29 
papers), but still far higher than third area (17 papers). In non-bibliometric journals, self-cita-
tions often prevent bibliometric citations from becoming the primary source, but when it comes 
to bibliometric-specific topics, bibliometric citations remain the most prominent.

Impact of first author’s papers

While the productivity of the top 5% first author is higher at 52.2 papers than the last 5% first 
author’s 43.4 papers, the difference is not statistically significant (Table 5). Within the top 5% 
group, the productivity of the top 10 authors ranges from 252 to 994 papers with an average of 
531.8, while the range for the same metric is between 274 and 537 papers with an average of 
426.5 in the last 5% group. The inverse relationship of productivity between all authors and top 
10 authors suggests that some extreme yield authors may influence the apparent productivity 
of the last 5%. Removing 10 highest yield authors shows a significant difference in average 
productivity between the top 5% (42.0 papers) and the last 5% (28.9 papers) authors, with a 
p-value<0.01.

In the last 5% group, only 1 of the 10 highest yield authors focuses on bibliometric, accounting 
for 9.7% of their papers. The percentage of bibliometric publications for the other nine authors 
is no more than 7.7%, except for one with a percentage of 14.6% (although the No.1 area per-
centage is 51.8%). In contrast, in the top 5% group, 4 of the 10 highest yield authors publish 
63.6%-94.6% of their papers in the area of bibliometric, and 2 authors focus on bibliometric as 
their No. 2 area, each of which accounts for 20% and 3.4% of their bibliometric coverage, re-
spectively. This clearly shows that authors in the top 5% group prioritize bibliometric research, 
while those in the last 5% group do so much less frequently. This finding is supported by the 
bibliometric percentages of the entire the top 5% and the last 5% groups, as the top 5% authors 
publish 36.40% of their papers in the area of bibliometric, while the last 5% authors publish 
only 33.25% of their papers in this area (Table 5).

As expected, authors in the top 5% group have a significantly higher H-index and higher per-
centage of highly cited papers than authors in the last 5% group (Table 5), as both indicators 
depend on both the quantity and quality of publications. 
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Table 5: Comparison of First Author’s Papers of Sample Papers

Paper 
type

Number 
of Paper

H-index Percentage of 
Highly cited 

papers

Number of 
Meso area

Div_Meso 
area

Percentage 
of  

Bibliometric 
papers

Top 5% 52.2 16.4 2.92% 9 1.273 36.40%
Last 5% 43.4 10.7 0.91% 8.7 1.324 33.25%

Sig. - <0.01 <0.01 - - -

Unlike the significant difference of meso area coverage and diversity between the top 5% and 
the last 5% of citing and cited publications, the difference in the authors’ publications is rel-
atively small. Compared to 17.5 meso areas of citing publications in the top 5% group, 9 
research areas of interest for the authors are rather low but still higher than 5.8 meso areas of 
references in the top 5% group. Paper diversity of authors is around 1.3, which is between that 
of citing papers (1.6) and references (0.9).The percentage of bibliometric papers of authors is 
34.9%, which is lower than that of citing publications (50.4%) and references (44.0%). This 
can be explained by the fact that authors have research interests beyond bibliometric. Although 
bibliometric is the favorite research area for 40.9% of authors, it is ranked lower than No.4 area 
by 27.2% of authors. Area management and area knowledge engineering and representation are 
the second and third most popular areas for authors due to the close relation to bibliometric.

Combined impact of references, citing papers and first author’s papers

The distribution of references, citing papers, and author’s papers in the top 5% varies signifi-
cantly (Figure 4). For references, the percentage of the top 5% increases steadily as the propor-
tion of bibliometric goes up, with the top 5% papers surpassing the last 5% papers by 5-10% in 
medium proportion of bibliometric (0.4-0.8), and rapidly increasing to 90% in high proportion 
of bibliometric (0.8-1). However, for citing papers, the percentage of the top 5% decreases 
slowly from 60% in low proportion to 27% in high proportion of bibliometric. For author’s 
papers, the percentage of the top 5% author’s papers is around 50% with slight fluctuations 
when proportion of bibliometric is between 0 and 0.7, with an increase to 82% at bibliometric 
proportion of 0.8-0.9, followed by a sharp decline to 41% when bibliometric proportion reach-
es 0.9-1. These lines of distribution clearly indicate that citing more references from the area of 
bibliometric is helpful to citation of a bibliometric paper, and that more citing papers from its 
own area may bring some negative effects on cited times. Author’s coverage of interesting has 
little influence on citation, except for an author with an extreme concentration on bibliometric 
(Figure 4).

Figure 4: Distribution of samples in the top 5% by proportion of bibliometric paper. Note:
 (  ) Reference, (  ) Citing-paper, (  ) Author-paper
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In the sections above, we discuss the impact of area coverage of citing and cited publications 
on citation. As part of a paper, references, citing papers and authors might interact on citation. 
The average degree of majority of bibliometric references is 0.429, with degree of majority of 
5 small groups no more than 0.422, while degree of majority of 5 large groups is 0.470 (Figure 
5). However, the degree of majority of bibliometric citing publications has a different effect on 
citations. The average degree of majority of 5 small groups is 0.518, which is larger than that 
of 5 large groups. Additionally, statistical analysis demonstrates a significant difference of ref-
erence degree of majority between the top 5% (0.471) and the last 5% (0.387) and the same for 
citing publications (0.453 for the top 5% and 0.516 for the last 5%). By the way, the degree of 
majority of the top 5% author and the last 5% author is 0.32 and 0.281, respectively, but there 
is no significant difference. In conclusion, the coverage of areas indicates that references have 
a more crucial role in cited times than citing publications, while the research area of authors 
has little influence (Figure 5).

Bibliometric papers tend to cite approximately 44% of their own area’s publications and have 
about 51% of their followers from the same field. According to the theory of knowledge flow, 
the breadth of knowledge narrows with a decrease of 7% from references to citing publications 
as the proportion of non-bibliometric sources becomes smaller. Specifically, papers with lower 
citations receive a greater net flow of knowledge from bibliometric sources compared to those 
with higher citations (Figure 6). For instance, eight groups (group 1-5 and group 7-9) show a 
positive net flow of bibliometric knowledge, which limits their influence on the area of biblio-
metric. This is especially notable for group 1 and 2, where the percentage of non-bibliometric 
sources decreases by almost 20%, while group 3-5 and group 8 have a decrease of about 10%. 
In contrast, group 6 with 30 citations and group 10 with 259 citations garner more attention 
beyond the realm of bibliometric than they receive from non-bibliometric sources. In group 
10, while the percentage of references from the area of bibliometric is 62.2%, only half of its 
followers are from within this field. This indicates that influence of highly cited papers is not 
limited to their own area but also extends into non-bibliometric domains (Figure 6).

At the meso level, the area of bibliometric serves as the primary source that papers follow and 
the main destination for papers to exert influence. Social sciences, which is the largest macro 
area among 10 areas and the parent level of bibliometric, accounts for 79.5%, 73.1%, and 60.9% 
of the cited, citing, and first-author publications, respectively. Clinical & life sciences and elec-
trical engineering, electronics & computer science are the second and third largest macro areas, 
respectively. Clinical and life sciences provides 10.3% of cited publications, 13.2% of citing 

Figure 5: Relationship between cited times and degree of majority of citing papers and  
references. Note: a) 1612 papers are divided into 10 groups by cited times, and b) bubble size 

represents average cited times of each group.
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publications, and 19.7% of first-author publications, possibly because it is the most prominent 
source of papers in the Web of Science. Meanwhile, electrical engineering, electronics and 
computer science comprises approximately half of clinical and life science, as bibliometric has 
a close relationship with this field. For instance, librarians on information science often learn 
from computer science to enhance library performance. The remaining seven macro areas each 
cover less than 10% of the publications for bibliometric documents. In summary, social scienc-
es play a crucial role as a major source of knowledge and responders to bibliometric documents, 
while the area coverage from input to output continues to expand.

Conclusion

As a less prominent research direction, bibliometric papers are primarily published in library 
and information science journals, where Scientometrics is the largest source journal and ac-
counting for one-sixth of total publications in the bibliometric area. Besides library and infor-
mation science area, open access and medical journals serve as another key sources. As far as 
knowledge inheritance and flow are concerned, references and citations are primarily reside 
within the same research area of publications, which is consistent with earlier studies. In ad-
dition to common characteristics of bibliometric publications, this study has uncovered new 
findings.

Firstly, it is important to note that paper distributions vary greatly depending on bibliometric 
proportions. In terms of citing publications, papers are distributed fairly evenly with minor 
fluctuations, while for references and author publications, there is a clear contrast. An even dis-
tribution suggests no preference for bibliometric areas, as all bibliometric papers receive similar 
recognition within and beyond their own fields. A U-shaped distribution, on the other hand, sig-
nals that two extremes (favoritism or disinterest in bibliometric areas) have become dominant. 
This, in turn, leads to the identification of two groups of authors: bibliometric-focused authors 
and extensive-interest authors. Interestingly, the bibliometric-focused group is much smaller 
than the extensive-interest group, highlighting the trend of authors with broad research areas in 
this era of knowledge explosion and cross-disciplinary collaboration. In terms of references, an 
inverted U-shaped distribution suggests that most papers prefer to cite publications from their 
own area, given that knowledge within the same field is more easily shared and understood.

Secondly, research area coverage significantly affects publication citations. In terms of refer-
ences, the coverage of bibliometric has a positive impact on cited times, while citing papers 

Figure 6: Knowledge flow of bibliometric from reference to citing publication. Note: a) 1612 
papers are divided into 10 groups by cited times (1 is the lowest and 10 is the highest), and b) 

bibliometric percentage in vertical axis is value of citing paper minus value of reference
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have a negative impact. However, the research coverage of the author does not have a signifi-
cant influence on cited times. A paper with more references from the bibliometric area indicates 
that it has obtained more knowledge from the field and positions itself as a member of the 
bibliometric community. With more bibliometric features in a publication, a paper becomes 
easier to find among millions of publications by readers interested in the field and preparing to 
write bibliometric articles. The distribution of followers demonstrates the range of impact. If a 
paper has only or mostly followers from the bibliometric area, it may have less impact on other 
areas. In the fast-developing field of interdisciplinary research, a paper may gain more attention 
through widespread channels, leading to an increase in the number of citations received. The 
author’s research interest is not a critical factor in determining citations, as anyone with a good 
idea, even without prior experience in bibliometric research, can write an excellent bibliomet-
ric article. With the aid of the internet, authors without experience in bibliometric research can 
easily acquire information and quickly master the research paradigm of the bibliometric area 
before preparing for their paper.

Thirdly, the breadth of research area coverage has a significant impact on citations for both 
cited and citing papers. The results indicate that top papers not only attract more readers, but 
also follow wide publications for a variety of purposes, including background information, 
citing methodology, arguing opinions, and demonstrating results. Papers with high influence 
and broader coverage tend to have wider dissemination, resulting in a higher likelihood of ci-
tation. Broader coverage typically implies a more diversified range of publications and stands 
in contrast to depth. Although the diversity and breadth of cited and citing publications of high 
influence papers is better less impact papers, the depth of bibliometric references does not con-
sistently align with diversity or breadth. Furthermore, the diversity, depth, and breadth of an 
author’s publications have little impact on citations.

Fourthly, the pattern of knowledge flow differs between high and low influence papers. Low 
influence papers tend to focus on traditional topics within their area of bibliometric, and their 
impact is largely limited to their specific area, resulting in a narrow function of knowledge 
dissemination. On the other hand, high influence papers not only promote knowledge dissemi-
nation within their area of bibliometric, but also across the entire scientific community.

Overall, the coverage of references, citing publications, and author’s publications have a com-
prehensive effect on citation, where references account for the most important role. It is crucial 
for authors to extensively select high-quality publications both inside and outside of their area 
of bibliometric as references. Diversified sources of references have the potential to influence 
other areas and contribute to the development of bibliometric research in the era of big data.

Limitations

We conducted the study on the influence of area coverage on citations based on bibliometric 
papers published between 2012 and 2021. However, the results may not be applicable to papers 
from other fields as research paradigms differ across disciplines, particularly between natural 
and social sciences. Therefore, we suggest including papers from various disciplines as samples 
in future studies.

Funding 

Funded by Natural Science Foundation of China, NSFC (L2224027).

Declarations



http://www.ijlis.org 15 | Page

International Journal of Library and Information Studies
Vol.13 (3) Jul-Sep, 2023 ISSN: 2231-4911

The authors declare that they have no conflicts of interest with respect to the research, author-
ship and publication of this article and all the data is collected from open sources and analyzed 
by scientific software.

References

1. Abt, Helmut A. “Citations and author numbers in six sciences.” Scientometrics 111 
(2017):1861-1867.  

2. Alonso, Sergio, et al. “h-Index: A review focused in its variants, computation and standard-
ization for different scientific fields.” J Informetr 3.4 (2009):273-289.   

3. Amara, Nabil, Rejean Landry, and Norrin Halilem. “What can university administrators do 
to increase the publication and citation scores of their faculty members?.” Scientometrics 
103 (2015):489-530.  

4. Bjarnason, Thoroddur, and Inga Dora Sigfusdottir. “Nordic impact: Article productivity and 
citation patterns in sixteen Nordic Sociology departments.” Acta Sociol 45.4 (2002):253-
267.  

5. Bornmann, Lutz, and Hans‐Dieter Daniel. “Multiple publication on a single research study: 
does it pay? The influence of number of research articles on total citation counts in biomed-
icine.” J Am Soc Inf Sci Technol 58.8 (2007):1100-1107.  

6. Bornmann, Lutz, et al. “What factors determine citation counts of publications in chemistry 
besides their quality?.” J Informetr 6.1 (2012):11-18.  

7. Buela-Casal, Gualberto, and Izabela Zych. “Analysis of the relationship between the num-
ber of citations and the quality evaluated by experts in psychology journals.” Psicothema 
(2010):270-276.   

8. Chakraborty, Tanmoy, et al. “Automatic classification and analysis of interdisciplinary fields 
in computer sciences.” 2013 International Conference on Social Computing. IEEE, 2013.  

9. Chakraborty, Tanmoy, et al. “Towards a stratified learning approach to predict future cita-
tion counts.” IEEE/ACM joint conference on digital libraries. IEEE, 2014.  

10. Chen, Chaomei. “Predictive effects of structural variation on citation counts.” J Am Soc Inf 
Sci Technol 63.3 (2012):431-449.   

11. Clarivate. Sixteen top scientists became Clarivate Analytics Citation Laureates in 2021. 
2021. 

12. Di Zeo-Sanchez, Daniel E., et al. “Characterizing highly cited papers in mass cytometry 
through H-classics.” Biology 10.2 (2021):104.   

13. Dorta-Gonzalez, Pablo, and Yolanda Santana-Jimenez. “Characterizing the highly cited ar-
ticles: A large-scale bibliometric analysis of the top 1% most cited research.” arXiv preprint 
1804.10436 (2018).   

14. Egghe, Leo. “The Hirsch index and related impact measures.” Annu Rev Inf Sci Technol 
44.1 (2010):65-114.  

https://link.springer.com/article/10.1007/s11192-017-2360-8
https://www.sciencedirect.com/science/article/abs/pii/S1751157709000339
https://www.sciencedirect.com/science/article/abs/pii/S1751157709000339
https://link.springer.com/article/10.1007/s11192-015-1537-2
https://link.springer.com/article/10.1007/s11192-015-1537-2
https://journals.sagepub.com/doi/abs/10.1177/000169930204500401
https://journals.sagepub.com/doi/abs/10.1177/000169930204500401
https://onlinelibrary.wiley.com/doi/abs/10.1002/asi.20531
https://onlinelibrary.wiley.com/doi/abs/10.1002/asi.20531
https://onlinelibrary.wiley.com/doi/abs/10.1002/asi.20531
https://www.sciencedirect.com/science/article/abs/pii/S1751157711000769
https://www.sciencedirect.com/science/article/abs/pii/S1751157711000769
https://reunido.uniovi.es/index.php/PST/article/view/8901
https://reunido.uniovi.es/index.php/PST/article/view/8901
https://ieeexplore.ieee.org/abstract/document/6693331
https://ieeexplore.ieee.org/abstract/document/6693331
https://ieeexplore.ieee.org/abstract/document/6970190
https://ieeexplore.ieee.org/abstract/document/6970190
https://asistdl.onlinelibrary.wiley.com/doi/abs/10.1002/asi.21694
https://wenhui.whb.cn/third/baidu/202109/22/425209.html
https://www.mdpi.com/2079-7737/10/2/104
https://www.mdpi.com/2079-7737/10/2/104
https://arxiv.org/abs/1804.10436
https://arxiv.org/abs/1804.10436
https://asistdl.onlinelibrary.wiley.com/doi/abs/10.1002/aris.2010.1440440109


http://www.ijlis.org 16 | Page

International Journal of Library and Information Studies
Vol.13 (3) Jul-Sep, 2023 ISSN: 2231-4911

15. Fox, Charles W., CE Timothy Paine, and Boris Sauterey. “Citations increase with man-
uscript length, author number, and references cited in ecology journals.” Ecol Evol 6.21 
(2016):7717-7726.   

16. Hammarfelt, Bjorn. “Interdisciplinarity and the intellectual base of literature studies: Cita-
tion analysis of highly cited monographs.” Scientometrics 86.3 (2011):705-725.   

17. Hirsch, Jorge E. “An index to quantify an individual’s scientific research output.” Proc Natl 
Acad Sci 102.46 (2005):16569-16572.   

18. Hou, Jianhua, Da Ma. “How the high-impact papers formed? A study using data from social 
media and citation.” Scientometrics 125 (2020): 2597-2615.   

19. Jabbour, Charbel JosÃ© Chiappetta, Ana Beatriz Lopes de Sousa Jabbour, and Jorge Hen-
rique Caldeira de Oliveira. “The perception of brazilian researchers concerning the factors 
that influence the citation of their articles: A study in the field of sustainability.” Ser Rev 
39.2 (2013):93-96.   

20. Kwon, Seokbeom, et al. “Research addressing emerging technological ideas has greater 
scientific impact.” Res Policy 48.9 (2019):103834.   

21. Kulczycki, Emanuel, et al. “Citation patterns between impact-factor and questionable jour-
nals.” Scientometrics 126.10 (2021):8541-8560.   

22. Mammola, Stefano, et al. “Impact of the reference list features on the number of citations.” 
Scientometrics 126 (2021):785-799.   

23. McLevey, John, et al. “Interdisciplinarity and insularity in the diffusion of knowledge: an 
analysis of disciplinary boundaries between philosophy of science and the sciences.” Scien-
tometrics 117 (2018):331-349.   

24. Miller, Alan N., Shannon G. Taylor, and Arthur G. Bedeian. “Publish or perish: Academic 
life as management faculty live it.” Career Dev Int 16.5 (2011):422-445.   

25. Patterson, Michael, and Simon Harris. “The relationship between reviewers’ quality-scores 
and number of citations for papers published in the journal Physics in Medicine and Biology 
from 2003–2005.” Scientometrics 80.2 (2009): 343-349.   

26. Peng, Tai‐Quan, and Jonathan JH Zhu. “Where you publish matters most: A multilevel 
analysis of factors affecting citations of internet studies.” J Am Soc Inf Sci Technol 63.9 
(2012):1789-1803.   

27. Perez-Cabezas, Veronica, et al. “Highly cited papers in Rheumatology: Identification and 
conceptual analysis.” Scientometrics 116 (2018):555-568.  

28. Poirrier, Maurice, Sebastian Moreno, and Gonzalo Huerta-Canepa. “Robust h-index.” Sci-
entometrics 126 (2021):1969-1981.   

29. Roldan-Valadez, Ernesto, and Camilo Rios. “Alternative bibliometrics from impact factor 
improved the esteem of a journal in a 2-year-ahead annual-citation calculation: multivariate 
analysis of gastroenterology and hepatology journals.” Eur J Gastroenterol Hepatol 27.2 
(2015):115-122.   

30. Tang, Rong, and Martin A. Safer. “Author‐rated importance of cited references in biology 

https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.2505
https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.2505
https://akjournals.com/view/journals/11192/86/3/article-p705.xml
https://akjournals.com/view/journals/11192/86/3/article-p705.xml
https://www.pnas.org/doi/abs/10.1073/pnas.0507655102
https://link.springer.com/article/10.1007/s11192-020-03703-2
https://link.springer.com/article/10.1007/s11192-020-03703-2
https://www.tandfonline.com/doi/abs/10.1080/00987913.2013.10765500
https://www.tandfonline.com/doi/abs/10.1080/00987913.2013.10765500
https://www.sciencedirect.com/science/article/abs/pii/S0048733319301544
https://www.sciencedirect.com/science/article/abs/pii/S0048733319301544
https://link.springer.com/article/10.1007/s11192-021-04121-8
https://link.springer.com/article/10.1007/s11192-021-04121-8
https://link.springer.com/article/10.1007/s11192-020-03759-0
https://link.springer.com/article/10.1007/s11192-018-2866-8
https://link.springer.com/article/10.1007/s11192-018-2866-8
https://www.emerald.com/insight/content/doi/10.1108/13620431111167751/full/html
https://www.emerald.com/insight/content/doi/10.1108/13620431111167751/full/html
https://akjournals.com/view/journals/11192/80/2/article-p343.xml
https://akjournals.com/view/journals/11192/80/2/article-p343.xml
https://akjournals.com/view/journals/11192/80/2/article-p343.xml
https://asistdl.onlinelibrary.wiley.com/doi/abs/10.1002/asi.22649
https://asistdl.onlinelibrary.wiley.com/doi/abs/10.1002/asi.22649
https://link.springer.com/article/10.1007/s11192-018-2712-z
https://link.springer.com/article/10.1007/s11192-018-2712-z
https://link.springer.com/article/10.1007/s11192-020-03857-z
https://journals.lww.com/eurojgh/abstract/2015/02000/alternative_bibliometrics_from_impact_factor.1.aspx
https://journals.lww.com/eurojgh/abstract/2015/02000/alternative_bibliometrics_from_impact_factor.1.aspx
https://journals.lww.com/eurojgh/abstract/2015/02000/alternative_bibliometrics_from_impact_factor.1.aspx
https://www.emerald.com/insight/content/doi/10.1108/00220410810858047/full/html


http://www.ijlis.org 17 | Page

International Journal of Library and Information Studies
Vol.13 (3) Jul-Sep, 2023 ISSN: 2231-4911

and psychology publications.” J Doc 64.2 (2008):246-272.  

31. Shannon, Claude Elwood. “A mathematical theory of communication.” Bell Syst Tech J 
27.3 (1948):379-423.   

32. Shuaib, Waqas, et al. “The top 100 cited articles published in emergency medicine jour-
nals.” Am J Emerg Med 33.8 (2015):1066-1071.   

33. Sooryamoorthy, Radhamany. “Do types of collaboration change citation? A scientometric 
analysis of social science publications in South Africa.” Scientometrics 111.1 (2017):379-
400.   

34. Sjogarde, Peter, and Fereshteh Didegah. “The association between topic growth and citation 
impact of research publications.” Scientometrics 127.4 (2022):1903-1921.   

35. Sun, Jie, and Bao-Zhong Yuan. “Bibliometric mapping of top papers in Library and Infor-
mation Science based on the Essential Science Indicators Database.” Malays J Libr Inf Sci 
25.2 (2020):61-76.   

36. Stremersch, Stefan, et al. “Unraveling scientific impact: Citation types in marketing jour-
nals.” Int J Res Mark 32.1 (2015):64-77.   

37. Tahamtan, Iman, Askar Safipour Afshar, and Khadijeh Ahamdzadeh. “Factors affecting 
number of citations: A comprehensive review of the literature.” Scientometrics 107 (2016): 
1195-1225.   

38. Thelwall, Mike, and Pardeep Sud. “Do new research issues attract more citations? A com-
parison between 25 Scopus subject categories.” J Assoc Inf Sci Technol 72.3 (2021): 269-
279.   

39. Traag, Vincent A. “Inferring the causal effect of journals on citations.” Quant Sci Stud 2.2 
(2021): 496-504.   

40. Vanclay, Jerome K. “Factors affecting citation rates in environmental science.” J Informetr 
7.2 (2013):265-271.   

41. Xie, Juan, et al. “A probe into 66 factors which are possibly associated with the number of 
citations an article received.” Scientometrics 119 (2019):1429-1454.   

42. Zhang, Chengzhi, Lifan Liu, and Yuzhuo Wang. “Characterizing references from different 
disciplines: A perspective of citation content analysis.” J Informetr 15.2 (2021): 101134.  

https://www.emerald.com/insight/content/doi/10.1108/00220410810858047/full/html
https://ieeexplore.ieee.org/abstract/document/6773024
https://www.sciencedirect.com/science/article/abs/pii/S0735675715003149
https://www.sciencedirect.com/science/article/abs/pii/S0735675715003149
https://link.springer.com/article/10.1007/s11192-017-2265-6
https://link.springer.com/article/10.1007/s11192-017-2265-6
https://link.springer.com/article/10.1007/s11192-022-04293-x
https://link.springer.com/article/10.1007/s11192-022-04293-x
http://ijie.um.edu.my/index.php/MJLIS/article/view/26067
http://ijie.um.edu.my/index.php/MJLIS/article/view/26067
https://www.sciencedirect.com/science/article/pii/S0167811614000792
https://www.sciencedirect.com/science/article/pii/S0167811614000792
https://link.springer.com/article/10.1007/s11192-016-1889-2
https://link.springer.com/article/10.1007/s11192-016-1889-2
https://asistdl.onlinelibrary.wiley.com/doi/full/10.1002/asi.24401
https://asistdl.onlinelibrary.wiley.com/doi/full/10.1002/asi.24401
https://direct.mit.edu/qss/article/2/2/496/98105/Inferring-the-causal-effect-of-journals-on
https://www.sciencedirect.com/science/article/abs/pii/S1751157712000995
https://link.springer.com/article/10.1007/s11192-019-03094-z
https://link.springer.com/article/10.1007/s11192-019-03094-z
https://www.sciencedirect.com/science/article/abs/pii/S1751157721000055
https://www.sciencedirect.com/science/article/abs/pii/S1751157721000055



