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Abstract 
Background: Open-access is free online access to articles, journal, conferences proceedings, book series and trade 

journal which provides unrestricted and permit the users to read, download, print, copy and link to the articles. Many 

articles that discuss the journal metrics using basic statistical methods to discribe the journal. 

Objective: This research groups journals based on numerical quality measures, identifying quality characteristics 

for each group. The findings provide a reference for researchers to select suitable journals and for journal owners to 

improve journal quality. 

Methods: There is another method to describe the open-access journal by grouping it into groups with the 

homogeneous characteristics based on five types of numerical quality measure that are analyzed simultaneously, 

namely cluster analysis. By using cluster analysis, the article’s owner can determine which journals he can choose 

to publish it in according to the desired journal quality. Based in the result, 5146 open-access journals can be divided 

into four clusters by using CLARA algorithm. Cluster 1, 2 and 3 have high characteristics in all numerical quality 

measure and cluster 4 have low characteristics in all numerical quality measure. So that researchers can choose 

journals in clusters 1, 2, and 3 as a place to publish their research by adjusting the journal's scope. 

Results: This study demonstrates that the CLARA algorithm successfully grouped 5146 open-access journals 

indexed by SCOPUS into four clusters based on quality characteristics. Cluster 1 consists of 39 journals with high 

values across all quality variables, Cluster 2 includes 50 journals with similarly high values, Cluster 3 contains 430 

journals with comparable characteristics, and Cluster 4, comprising 4627 journals, exhibits low values in all quality 

variables. Furthermore, the majority of journals (89.914%) have numerical quality measures below the average. 

Conclusion: This study concludes that journals in Clusters 1, 2, and 3 can be recommended as suitable options for 

researchers to publish their work, considering the relevance of the journal's scope. Additionally, these findings can 

serve as a reference for journal owners to improve the quality of their journals to meet higher standards. 
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INTRODUCTION 

In this modern era, everyone has a huge opportunity to obtain a lot of information, 

especially those that can be used in terms of research. We can obtain information through many 

platforms, one of which is scientific journals. Many journals in this world provide a variety of 

information, some are open-access and some are paid. Open-access journals are very beneficial 
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for readers because they do not need to pay to access the information in the journal, so it has a 

great chance of being read by many people around the world. 

Open-access is free online access to articles, journal, conference proceedings, book 

series, and trade journal which provides unrestricted and permit the users to read, download, 

print, copy, and link to the articles without any financial, and lawful barriers (J. et al., 2021), 

so it has a great chance of being read by many people around the world. Open-access is very 

helpful for researchers. 

The quality of a journal needs to be considered by readers and researchers who will 

publish in the journal. One of the platforms that assess the quality of a journal is Scopus.  Scopus 

is an abstract and indexing database that is produced by Elsevier Co. (Burnham, 2006; Puspita, 

2021).  It includes four types of sources: journal, conference proceedings, book series and trade 

journal. All journal indexed by Scopus are reviewed according to types of quality measure 

(Puspita, 2021), Through the Scopus database, we can obtain information related to the types 

of numerical quality measures used by it to assess the quality of a journal such as H-Index (HI), 

Citation count (CC), CiteScore (CS), SJR (SCImago Journal Rank) and SNIP (Source 

Normalized Impact per Paper). In this study citation count is also included. 

CiteScore measures average citations received per peer-reviewed document published 

in the serial, Citation received in a range of 4 years for the documents published in same 4 

years, SJR measure weighted citations received by the serial, and SNIP measure actual citations 

received relative to citation expected for the serial’s subject field (Scopus Preview - Scopus - 

Sources, n.d.; Vijayan et al., 2021). In 2020 based on dataset provided by Scopus, globally there 

are 5197 title open-access including 5146 (99.02%) journal, 13 (0.25%) conference 

proceedings, 32 (0.62%) book series and 6 (0.12%) trade journal that indexed by Scopus, the 

data visualized in Figure 1 below. 

 
Figure 1. Number of open-access titles by type 

Especially in open-access journals, we can do a simple descriptive analysis of the types 

of numerical quality measures, for the example, Table 1 enumerates the top citation count of 

ten open-access journal indexed by Scopus 

TABLE 1 

TOP 10 CITATION COUNT OF OPEN-ACCESS JOURNAL INDEXED BY SCOPUS 
No. Journals Citation Count 

1. Scientific Reports 591671 
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2. Nature Communications 417503 

3. PLoS ONE 372024 

4. ACS applied materials & interfaces 288151 

5. Science 226134 

6. Proceedings of the National Academy of Sciences of the United States of America 224103 

7. Journal of Cleaner Production 203300 

8 IEEE Access 201619 

9 Physical Review Letters 162453 

10 The Lancet 147190 

 

Table 2 enumerates the top CiteScore of ten open-access journal indexed by Scopus 

TABLE 2 

TOP 10 CITESCORE OF OPEN-ACCESS JOURNAL INDEXED BY SCOPUS 

No. Journals CiteScore 

1. The Lancet 91.5 

2. Living Reviews in Relativity 67.4 

3. IEEE Communications Surveys and Tutorials 62.1 

4. Science 46.8 

5. Molecular Cancer 34.3 

6. The Lancet Global Health 32.1 

7. Living Reviews in Solar Physics 30.8 

8 Annals of the Rheumatic Diseases 28.7 

9 The Lancet Public Health 28.7 

10 Studies in Mycology 24.9 

 

Table 3 enumerates the top SNIP of ten open-access journal indexed by Scopus 

TABLE 3 
TOP 10 SNIP OF OPEN-ACCESS JOURNAL INDEXED BY SCOPUS 

No. Journals SNIP 

1. The Lancet 23.639 

2. Foundations and Trends in Finance 11.522 

3. IEEE Communications Surveys and Tutorials 11.397 

4. The Lancet Global Health 10.022 

5. Living Reviews in Solar Physics 8.950 

6. Living Reviews in Relativity 8.893 

7. H2Open Journal 8.713 

8 Science 7.789 

9 Journal of Statistical Software 7.237 

10 The Lancet Public Health 7.171 

 

Table 4 enumerates the top SJR of ten open-access journal indexed by Scopus 

TABLE 4 

TOP 10 SJR OF OPEN-ACCESS JOURNAL INDEXED BY SCOPUS 

No. Journals SJR 

1. The Lancet 13.103 

2. Science 12.556 

3. Living Reviews in Relativity 11.551 

4. Foundations and Trends in Finance 9.231 

5. Genome Biology 9.027 

6. Nucleic Acids Research 9.008 

7. Molecular Systems Biology 8.523 
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8 The Lancet Global Health 7.970 

9 Physical Review X 7.940 

10 Journal of Statistical Software 7.636 

 

And last table is Table 5 enumerates the top H-Index of ten open-access journal indexed by 

Scopus 

TABLE 5 
TOP 10 H-INDEX OF OPEN-ACCESS JOURNAL INDEXED BY SCOPUS 

No. Journals H-Index 

1. Proceedings of the National Academy of Sciences of the United States of America 805 

2. Physical Review Letters 647 

3. Nucleic Acids Research 569 

4. Journal of Biological Chemistry 528 

5. Nature Communications 410 

6. Biomaterials 397 

7. NeuroImage 381 

8 Neurology 378 

9 PLoS ONE 367 

10 Journal of Chemical Physics 361 

 

The five example above are very simple descriptive analysis of each types of numerical 

quality measures. There is another technique to describe the open-access journal by grouping 

it into groups with the homogeneous characteristics based on five types of numerical quality 

measure that are analyzed simultaneously , namely cluster analysis.  

Cluster analysis is a statistical technique for finding groups of objects from multivariate 

data. The aim of cluster analysis is to construct groups with homogeneous properties out of 

heterogeneous large samples (Hair et al., 2014). Clustering algorithms are designed to identify 

an underlying structure of data and use the detected relationships within the structure to group 

the objects into distinct groups. One of the most commonly used algorithms among the 

partitioning methods in cluster analysis is the K-means algorithm (Shang et al., 2021; Wu et al., 

2021). K-means starts by assigning K initial cluster centroids, either randomly or by an 

initialization algorithm. All objects are distributed into each cluster based on their distance to 

the centroids. The solution is refined by first electing a new cluster centroid, based on the mean 

values of each object in the cluster, and then redistributing the object accordingly.  

K-means refines the solution until changes are no longer made or until a maximum 

limit of iterations has been reached (Suharjo & Utama, 2021). However, K-means is very 

sensitive to outliers. Even one outlier can affect the result of K-means clustering (Devi & Kaur, 

2014; Jin & Han, 2017). Therefore, a robust cluster algorithm is needed when we deal with data 

containing outliers. One of the efficient robust clustering techniques is the K-medoids, there are 

several kinds of K-medoids algorithms, namely CLARA (Clustering Large Application) which 

uses the sampling approach to handle the large dataset (Gupta et al., 2019; Gupta & Panda, 2019). 

The CLARA algorithm was introduced in 1990 by Kaufman and Rousseuw (Schubert & 

Rousseeuw, 2019). 
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This research will be conducted to group journals based on types of numerical quality 

measures into groups of journals that will be given characteristics of quality, so that it can be 

used as a reference for readers and researchers to choose journals according to the 

characteristics they want and for journal owners can be used as a reference to improve the 

quality of their journals. 

METHODS 

This research was conducted in May 2024. The data used in this research is open-access 

journals sourced from Scopus database website, with variables used are five types of numerical 

quality measure, namely H-Index (HI), Citation count (CC), CiteScore (CS), SJR (SCImago 

Journal Rank) and SNIP (Source Normalized Impact per Paper), there are 5146 open-access 

journal. Because there are 5146 open-access journal, so the CLARA algorithm is used to 

construct groups with homogeneous properties. This study used cluster R Package to perform 

CLARA. The CLARA algorithm can be found at (Gupta et al., 2019; Gupta & Panda, 2019; 

Schubert & Rousseeuw, 2019).  

Processed resulted are analyzed using Rstudio software. The analysis procedure can be 

described as follow: 

a) Outliers’ detection by using the Mahalanobis distance: 

 

𝑑𝑖(𝒙𝒊, �̅�) = √(𝒙𝒊 − �̅�)′𝑺−1(𝒙𝒊 − �̅�) (1) 

 

𝒙𝒊 is an outlier if 𝑑𝑖
2(𝒙𝒊, �̅�) > 𝜒𝑝,1−𝛼

2  , where p is the number of variables and  is a 

significance level with the default cut off commonly used is 𝛼 = 0,05 (Larasati et al., 

2021; Venelia et al., 2021) 

b) Clustering the open-access journal using CLARA algorithm based on five variables 

with number of clusters (𝑘) is 4 and assign journals to each homogeneous cluster 

c) Evaluate the cluster result by using silhouette width. The silhouette width value ranges 

from -1 to 1, if it is close to the value of 1, it can be said that the members of each 

cluster are well grouped, if it is close to the value of -1, it can be said that the members 

of each cluster are poorly grouped. it was published in (Brock et al., 2008) . 

RESULTS AND DISCUSSION 

The first step is conducted outlier detection using robust squared of Mahalanobis 

distance and the result is shown in Figure 2.  
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Figure 2. Outlier’s detections 

The result shows that the number of outliers in the data is 2024 journals, so a robust 

clustering algorithm is required using the CLARA algorithm. Using R, the CLARA algorithm's 

result for four clusters yields a silhouette width value of as much as 0.82 because it is close to 

1, which means the members of each cluster are well grouped. The resulting clusters are shown 

graphically in Figure 3. 

 
Figure 3. Cluster plot result 

To determine cluster characteristics based on each variables and paid more attention to 

in each cluster, it is necessary to carry out a descriptive analysis (Larasati et al., 2021). From 

all open-access journal in the data, the average value of each variable is �̅�𝐻𝐼 = 29.677, �̅�𝐶𝐶 =
2304.604, �̅�𝐶𝑆 = 2.621, �̅�𝑆𝐽𝑅 = 0.585  and �̅�𝑆𝑁𝐼𝑃 = 0.886.  These average values are 

compared to the cluster centers (�̅�𝑐,𝑗),  if �̅�𝑐,𝑗 ≤ �̅�𝑗 (where 𝑗 is the variable: HI, CC, CS, SJR, 

SNIP; 𝑐 is cluster: 1, 2, 3, 4 ) it is interpreted as “low”, if �̅�𝑐,𝑗 > �̅�𝑗, it is interpreted sequentially 

as “high”. Details of the result are described in Table 6 and Table 7. 

TABLE 6 

CLUSTER CENTRE (�̅�𝑐,𝑗) 

Cluster HI CC CS SJR SNIP 

1 220.256 134135.718 12.454 2.774 2.420 

2 165.840 30647.280 10.260 2.235 1.841 

3 87.165 7200.742 6.684 1.626 1.568 

4 21.257 432.140 2.078 0.452 0.800 
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TABLE 7 

CLUSTER CHARACTERISTICS 

Cluster HI CC CS SJR SNIP Cluster Size 

1 High High High High High 39 (0.758%) 

2 High High High High High 50 (0.972%) 

3 High High High High High 430 (8.356%) 

4 Low Low Low Low Low 4627 (89.914%) 

 
TABLE 8 

10 OPEN-ACCESS JOURNAL MEMBERS PER CLUSTER 

Cluster Journals 

1 

Scientific Reports, Nature Communications, PLoS ONE, ACS applied materials & interfaces, Science, 

Proceedings of the National Academy of Sciences of the United States of America, Journal of Cleaner 

Production, IEEE Access, Physical Review Letters, The Lancet 

2 
BMJ Open, Journal of Chemical Physics, Materials and Design, Biomaterials, Optics Letters, Medicine 

(United States), NeuroImage, Cell Death and Disease, Frontiers in Psychology, Frontiers in Pharmacology 

3 

Advances in Experimental Medicine and Biology, PLoS Genetics, Frontiers in Oncology, European 

Radiology, Journal of Medical Internet Research, Frontiers in Neurology, PLoS Computational Biology, 

Arabian Journal of Chemistry, JCI insight, OncoTargets and Therapy 

4 

npj Quantum Information, Journal of Ophthalmology, The Lancet Planetary Health, Computational and 

Structural Biotechnology Journal, Ciencia e Saude Coletiva, Egyptian Journal of Petroleum, Health 

Expectations, Climate of the Past, Vaccines, Journal of Healthcare Engineering 

 
Table 7 shows that the members in Cluster 1, 2, and 3 have high characteristics in all 

variables, while Cluster 4 has low characteristics in all variables. Based on Table 7, most open-

access journal members in cluster 4 have quality measure-related conditions below the 

measured average, there are 4627 open-access journals, or 89.914% of all journals.  Table 8 

shows 10 open-access journal members per cluster and the full table can be found in following 

here: https://s.id/members_of_clustering_journal. So that researchers can choose journals in 

clusters 1, 2, and 3 as a place to publish their research by adjusting the journal's scope, and 

journal owners or journal editors included in cluster 4 must improve the quality of their journals. 

CONCLUSIONS 

In this paper, we applied the CLARA algorithm to group 5146 open-access journals 

indexed by SCOPUS.  Based on the result and discussion it can be concluded that 5146 open-

access journals can be divided into four clusters by using the CLARA algorithm. Most open-

access journal members in cluster 4 have quality measure-related conditions below the measure 

average. Cluster 1 has high characteristics in all variables with 39 members,  Cluster 2 has high 

characteristics in all variables with 50 members, Cluster 3 has high characteristics in all 

variables with 430 members and the last cluster has low characteristics in all variables with 

4627 members. So that researchers can choose journals in clusters 1, 2, and 3 as a place to 

publish their research by adjusting the journal's scope. In addition, most open-access journals 

indexed by SCOPUS have a low of five types of numerical quality measure, there are 89.914% 
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of all journals. This research can serve as a reference for journal owners to improve the quality 

of their journals. 
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