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ABSTRACT 
This paper provides a knowledge presentation and mapping of research data management (RDM) 
based on a bibliometric analysis of the subject. The study investigates the keywords co-occurrences 
network and develops clusters to find the main themes from RDM publications in Scopus between 
1977 and 2021, to uncover RDM development and identify the potential field of research on RDM. 
VOSviewer is used for constructing and visualising the data, while Microsoft Excel is used for 
analysing and presenting the descriptive statistics. The study focuses on searching the author and 
index keywords of "research data management" in the Scopus database to identify the RDM 
publications. The data gathered covers publication from 1977 to 2021, in which from 2012 onwards 
the publications produced were over ten documents per year. The study identified 442 documents 
with different languages and reference types. The study found four research clusters developed 
from 442 documents that present multiple themes derived from a specific paper related to the 
RDM. The main four themes identified are: RDM services, data sharing, information systems, and 
data management. The study also provides suggestions for potential research directions according 
to each RDM cluster. Findings from this paper highlights how RDM related research grows over 
time. This paper also contributes to the understanding of the underlying structure of RDM in 
addition to highlighting the important input towards the development of the RDM in scientific 
research. 
 
Keywords: Mapping knowledge domains, Research data management, Information services; Data 
sharing; RDM services; Bibliometrics 

 
 

INTRODUCTION  

Research data management (RDM), which is part of the research process, has become 
widely discussed in many empirical works within this decade. RDM, which concerns the 
organisation of data, from its entry to the research cycle through to the dissemination 
and archiving of valuable results, is important to its stakeholders which include (i) 
government & funders, (ii) university leadership, (iii) research management/support 
units, and (iv) researchers (Flores et al. 2015). There are different drivers and influencing 
factors on how RDM services could be created. The perspectives of RDM could be derived 
from different components related to strategies, policies, guidelines, processes, 
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technologies and services (Pinfield, Cox, and Smith 2014), and the development of RDM 
would be interrelated between the stakeholders, drivers and influencing factors.   
 
There has been rapidly growing discussions on RDM in various scholarly platforms, and it 
has been a popular research topic in the library and information science (LIS) literature. 
Several studies systematically review and bibliometrically analyse RDM literature, but 
they are limited to certain areas. Perrier et al. (2017) conducted the scoping review on 
RDM in academic institutions, covering 301 articles published from 1995 to 2016. The 
study found that 85% of articles were published from 2010 onwards. The articles were 
grouped into five areas: stakeholder, data, library, tool/device, publication, and data 
quality. Ashiq et al. (2020) covered RDM literature published between 2016 and 2020, 
and the study focused on the challenges, services, skills, and factors on RDM practices by 
researchers and services by academic libraries. Zhang & Eichmann-Kalwara (2019) studied 
the RDM literature in the Scopus database, applying bibliometric analysis and data 
visualisation using CiteSpace. Using various keywords as search strategies, such as 
"research data management" and areas related to RDM such as digital curation, data 
steward, data curation, data management plan, the retrieved documents were published 
between 1945 and 2018. The study found six RDM themes: scientific collaboration, 
research support service, data literacy, knowledge manager, organisational environment, 
information literacy and particular matter. Zhang & Eichmann-Kalwara (2019), conducted 
a bibliometric study on RDM, and found major research clusters within this 
interdisciplinary field which include “scientific collaboration,” “research support service,” 
and “data literacy”. Additionally, there was a sharp increase in several LIS specific topics, 
such as “digital library”, “big data”, “data sharing” and “data curation”. However, there is 
still limited profiling of RDM literature in terms of knowledge structure, to gauge the 
trends, and future research focus.  
 
This study investigates the keywords co-occurrences network analysis and applying 
knowledge domains mapping by developing clusters from RDM publications. The 
keywords co-occurrence network is a valuable tool for identifying research areas (Liu and 
Mei 2016). The mapping knowledge domains aimed to describe a newly evolving 
interdisciplinary area of knowledge while looking at the process of mining, analysing, 
sorting, enabling navigation of, and displaying knowledge (Shiffrin and Borner 2004). 
Mapping knowledge domains could also be called knowledge graph or knowledge 
visualisation as part of social network analysis (Zhu et al. 2015). This analysis could reveal 
that the hidden connections between the publications and the mapping knowledge 
domains cannot be easily interpreted if doing manually (Li et al., 2017). Therefore, this 
study could present the mapping knowledge domains as an approach of scientific 
literature on RDM by focusing on the following research question; “How can the 
relationships among research data management literature be described and analysed in 
a representative, dynamic, and scalable way?”. 

 
 
MATERIALS AND METHOD 
 
The data for this study was generated from Elsevier’s Scopus database as of April 2021. 
Scopus has been chosen because it one of the largest citation databases of peer-reviewed 
literature, with strength in inter-disciplinary feature, the nature of RDM as a research field 
(Zhang & Eichmann-Kalwara 2019). Scopus covered many types of research publications 
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with ensuring the quality of data indexed through the meticulous data selection and re-
evaluation by the Scopus Content Selection and Advisory Board (Baas et al. 2020). 
According to Baas et al. (2020) and Martín-Martín et al. (2021), the Scopus database has 
more than 27 million publication records (1966-2004), and it has grown up to over 76 
million publication records which covering publications from 1788 until 2019. The Scopus 
database contained different publications covering the global coverage of journals, 
conference proceedings, books, and others (Baas et al. 2020). Therefore, the research 
community has recognised the Scopus database as the main relevant database, providing 
a comprehensive overview of the research outputs (Wahid, Ahmi, and Alam 2020). 
 
Social network analysis, a technique in identifying the clusters of related nodes within the 
network (Benckendorff and Zehrer 2013) was used as the research approach. This 
network was analysed using cluster analysis, centrality, betweenness, and any relevant 
metrics; when all analysis combined, they contributed the overview of the knowledge 
domains. This analysis could permit the analysis of the relationship and collaboration 
development in the research area. 
 
The keyword "research data management" contained in the title, abstract, and keywords 
fields were used to search the relevant publications in the Scopus database.  The exact 
keyword "research data management" in the keyword searching was used as an 
additional query to retrieve specific publications focusing on RDM. The query search 
keyword in the Scopus database covers all publication years, languages, source types, and 
document types. The search was conducted on 28th April 2021. Figure 1 presents the 
literature search flow used in this study. All the publications found were analysed using 
two application tools; (i) VOSviewer version 1.6.16 to generate and visualise the 
bibliometric networks and mapping analysis such as keywords and citation co-occurrence 
networks; (ii) Microsoft Excel to retrieve the frequencies and percentage of publications 
and to develop graphs/tables. 
 
Data were retrieved straightly from the Scopus database using two types of export data; 
(i) RIS and (ii) CSV. The data was analysed from these two types of export data according 
to applications such as RIS for VOSviewer and CSV for Microsoft Excel. This study 
developed the clusters from the 442 RDM publications retrieved using the mapping 
knowledge domains analysis method. 
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Figure 1: Literature Search Flow for this Study 
 
 

RESULTS 

RDM Topics 

A total number of 442 publications were identified in the Scopus database based on the 
keyword "research data management". A total of 160 keywords were identified, which 
consist of both author keywords and index keywords. All these keywords have a total of 
2552 times appearing in 442 publications. The study found issues for similar keywords but 
differ by the singular and plural terms such as "Research Data Management" and 
"Research Data Managements", where for proper noun the singular term is preferred, 
and plural term is used for the common noun. Some keywords also have the same 
meaning or connotation but in different terms or spelling, such as "Fair" and "Fair 
Principles". Therefore, this study combined some keywords, which become a unique 
keyword using the thesaurus method in VOSviewer to get accurate results. As a result, 
the study found 145 keywords after the cleaning process and used them as descriptors to 
identify the subject of the publication. Table 1 shows the top 20 keywords from the total 
keywords in 442 publications. Each publication may have one or more than one keyword 
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to it. The most appeared keyword is obviously the general term “Research Data 
Management”, “Information Management” and “Research Data’. “Libraries” appears 4th 
in the list of top keywords used. Other keywords used are associated with concepts and 
areas in the management and delivery of digital content – “Metadata”, “Data Repository”, 
“Data Sharing”, “Data Curation”, “Digital Storage” and “Information Services”. RDM is also 
associated with openness and transparency, reflected through the keywords used such 
as “Open Science”, “Open Data”, “Open Access” and “Reproducibility”. 
 

Table 1: Top 20 keywords from 145 keywords in 442 publications 
 

 Keywords Total number of appearing in 
publications 

1 Research Data Management 576 

2 Information Management 230 

3 Research Data 85 

4 Libraries 79 

5 Metadata 59 

6 Open Science 47 

7 Data Repository 45 

8 Data Sharing 41 

9 Data Curation 39 

10 Open Data 33 

11 Digital Libraries 32 

12 Digital Storage 27 

13 Information Systems 27 

14 Information Services 26 

15 Open Access 26 

16 Big Data 25 

17 Semantics 22 

18 Reproducibility 22 

19 FAIR Principles 21 

20 Research 21 

* The total number of appearing in publications for each keyword could be more than the actual number after merging 
some keywords. 
 

 
RDM Research Areas 
 
Research area or clusters based on the 145 keywords found from RDM publications were 
identified. The cluster had been developed with the 10 minimum number of occurrences 
of keywords and excluded the keywords with low occurrences. Based on this threshold, 
57 keywords were selected from this process and visualized based on their respective 
clusters using VOSviewer. Figure 2 shows the network visualisation of the keywords co-
occurrence network in which the circle size, font size, colour, and the thickness of the 
connecting lines indicate the link strength of the relationship between keywords. The 
network indicates that the related keywords by the same colour as commonly listed 
together. Four clusters emerged from the keywords co-occurrences network, namely 
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“RDM services” (Cluster 1, red, 16 keywords); “Data sharing” (Cluster 2, dark green, 15 
keywords);  “Information systems” (Cluster 3, blue, 14 keywords) and  "Data 
management” ( Cluster 4, light green, 12 keywords). 

 

 
 

Figure 2: Keywords co-occurrence network 

  

 
All keywords, showing the full counting of the occurrences, indicate the total number of 
occurrences of a term in all publications (Van Eck and Waltman 2020). Each theme has 
keywords that occur in its cluster, and they were sorted first by cluster and then by total 
link strength (Appendix). The total link strength is referred to the number of publications 
in which two or more keywords occur together (Van Eck and Waltman 2020). The keyword 
“Libraries” is the most common occurrence (4%) with the highest total link strength 
(3.35%) in RDM services (Cluster 1). Overall, “Libraries” is at fourth place for the total 
occurrences and fifth place for total link strength among the keywords. The primary 
keyword “Research Data Management”, is placed in Data sharing (Cluster 2). It has the 
highest occurrence (421, 23%) and the highest total link strength (1345, 17.35%). The 
highest occurrence in Information systems (Cluster 3) is “Digital Storage” and “Article” 
respectively (27, 1%). “Information Management” is the highest occurrence (230, 13%) in 
Data management (Cluster 4) and is the second-highest occurrence overall. Findings show 
that only “Research Data Management” and “Information Management” have more than 
200 occurrences with more than 900 total link strength. However, these two keywords 
are not positioned in only one cluster. All other keywords have below 100 occurrences. It 
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is worth mentioning that some keywords although were low in occurrences, but were 
high in total link strength around the keywords co-occurrences network. For example, 
some keywords were between 18 and 32 occurrences, but the total link strength was 
between 100 and 151, such as “Information Services” (Cluster 1), “Digital Libraries” 
(Cluster 4), “Digital Storage” (Cluster 3), “Article” (Cluster 3), “Surveys” (Cluster 1), 
“Human” (Cluster 3), “Big Data” (Cluster 4), “Open Access” (Cluster 2), “Information 
Systems” (Cluster 3), “Semantics” (Cluster 4) and “Information Processing” (Cluster 3) (see 
Appendix). 
 
RDM publications associated with the keyword “Research Data Management” becomes 
the biggest node in the keywords co-occurrence network (Figure 2 and 3). Figure 3 shows 
the average publication year of the publications in which a keyword or a term occurs or 
the average publication year of the publications published by a source, an author, an 
organisation, or a country (Van Eck and Waltman 2020). Most publications have the 
publication year from 2017 onwards, specifically in RDM services (Cluster 1) and Data 
sharing (Cluster 2), indicating many keywords (shown in yellow, orange and red). 
Specifically, Cluster 2 falls under the theme of Data Sharing, indicating the most recent 
keywords occurred in recent publications from 2018 onwards (red). The keywords related 
to “Data Repository”, "Open Science", "Open Data", "Data Sharing", “Data Reuse” and 
“FAIR Principles” were indicated as the big nodes and red colour in Data sharing (Cluster 
2) from this co-occurrence network. While the keyword "Libraries" was indicated as the 
biggest node and red colour in Cluster 1 under the theme of RDM services. Overall, there 
were many keywords with red colours in Data sharing (Cluster 2). 
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Figure 3: Keywords co-occurrence network by year of publications 

  
Figure 4 presents the number of RDM publications from 1977 to 2021 (April 2021) based 
on the research areas/clusters. Each cluster has a different number of publications - RDM 
services (Cluster 1, 149), Data sharing (Cluster 2,  424), Information systems (Cluster 3, 
118) and Data management (Cluster 4, 264). The study indicates that most publications 
were published in Data Sharing (Cluster 2) among the other clusters. There were not more 
than three publications for each cluster from 1977 to 2011. However, it is noticeable that 
there was a spectacular increase in most publications from 2012 onwards. Data Sharing 
(Cluster 2) shows an increase from 12 publications in 2012 to more than 70 publications 
in 2019. Data management (Cluster 4) was second of the most increasing RDM 
publications, from 8 publications in 2012 to 41 publications in 2018 and 2019. Overall, 
each cluster shows between 13% to 18% of total publications between 2017 and 2020. 
Most publications were gradually published between these four years, and it is still 
continually increasing. However, the number of publications in 2021 was not completed 
yet because this study was conducted in April 2021. All these numbers will be reflecting 
the growing interest in RDM, especially in relation to Data sharing (Cluster 2) and Data 
management (Cluster 4).  
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Figure 4: Number of RDM publications by years and clusters 

 
 
RDM Subject Areas 
 
This study categorised the subject areas according to the publications in each cluster, as 
presented in Table 2. The subject areas are referring to the Scopus database, and there 
are 26 subject areas with additional general subject areas containing multidisciplinary 
journals; (i) Life Sciences; (ii) Physical Sciences; (iii) Social Sciences and (iv) Health Sciences 
(García, Rodriguez-Sánchez, and Fdez-Valdivia 2011). Table 2 shows that RDM as a topic 
shares with a variety of subject areas. Because some publications would have more than 
one subject area, data in Table 2 presents more than the actual total number of 
publications. The cluster that has the highest number of publications covering the subject 
areas is Data sharing (Cluster 2, 660), followed by Data management (Cluster 4, 433), RDM 
services (Cluster 1, 220) and Information systems (Cluster 3, 209). Computer Science and 
Social Sciences are the two highly represented subject areas in RDM publications. The 
subject area Computer Science has the most number of publications in each cluster (more 
than 50% of total publications) - RDM services (Cluster 1, 53.69%), Data sharing (Cluster 
2, 58.96%), Information systems (Cluster 3, 63.56%) and Data management (Cluster 4, 
79.92%). Social Sciences represents more than 40 percent of total publications in RDM 
services (Cluster 1, 54.36%) and RDM sharing (Cluster 2, 44.58%). It was clear that the 
subject area of Computer Science and Social Sciences has been dominant in RDM services 
(Cluster 1) and Data sharing (Cluster 2).  
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Table 2: RDM Subject areas 

 
Subject Area Total Publications (TP) 

 

Cluster 1 
RDM SERVICES 

Cluster 2 
DATA SHARING 

Cluster 3 
INFORMATION 

SYSTEMS 

Cluster 4 
DATA 

MANAGEMENT 

Agricultural and Biological Sciences 1 (0.67 %) 4 (0.94 %) 3 (2.54 %) 2 (0.76 %) 
Arts and Humanities 3 (2.01 %) 14 (3.03 %) 2 (1.69 %) 6 (2.27 %) 
Biochemistry, Genetics and Molecular 
Biology 1 (0.67 %) 11 (2.59 %) 8 (6.78 %) 8 (3.03 %) 
Business, Management and 
Accounting 2 (1.34 %) 8 (1.89 %) - 3 (1.14 %) 
Chemical Engineering 1 (0.67 %) 3 (0.71 %) 1 (0.85 %) 2 (0.76 %) 
Chemistry 4 (2.68 %) 7 (1.65 %) 3 (2.54 %) 6 (2.27 %) 
Computer Science 80 (53.69 %) 250 (58.96 %) 75 (63.56 %) 211 (79.92 %) 
Decision Sciences 5 (3.36 %) 22 (5.19 %) 7 (5.93 %) 18 (6.82 %) 
Dentistry - 1 (0.24 %) - - 
Earth and Planetary Sciences 1 (0.67 %) 8 (1.89 %) 1 (0.85 %) 5 (1.89 %) 
Economics, Econometrics and Finance 1 (0.67 %) 3 (0.71 %) - - 
Energy - 2 (0.47 %) 1 (0.85 %) 1 (0.38 %) 
Engineering 8 (5.37 %) 24 (5.66 %) 11 (9.32 %) 19 (7.20 %) 
Environmental Science 1 (0.67 %) 6 (1.42 %) 5 (4.24 %) 6 (2.27 %) 
Health Professions 5 (3.36 %) 8 (1.89 %) 9 (7.63 %) 8 (3.03 %) 
Mathematics 12 (8.05 %) 62 (14.62 %) 19 (16.10 %) 61 (23.11 %) 
Medicine 9 (6.04 %) 29 (6.84 %) 27 (22.88 %) 19 (7.20 %) 
Multidisciplinary 1 (0.67 %) 1 (0.24 %) 1 (0.85 %) 1 (0.38 %) 
Neuroscience 1 (0.67 %) 4 (0.94 %) 4 (3.39 %) 1 (0.38 %) 
Nursing - - 1 (0.85 %) - 
Pharmacology, Toxicology and 
Pharmaceutics 1 (0.67 %) 2 (0.47 %) 1 (0.85 %) 1 (0.38 %) 
Physics and Astronomy 1 (0.67 %) 1 (0.24 %) - 1 (0.38 %) 
Psychology 1 (0.67 %) 1 (0.24 %) 1 (0.85 %) 1 (0.38 %) 
Social Sciences 81 (54.36 %) 189 (44.58 %) 29 (24.58 %) 53 (20.08 %) 

Total 220 660 209 433 

 

DISCUSSIONS 
 
This study aims to identify the main themes from RDM publications and the potential field 
of research on RDM, examining the relationship among RDM publications through 
mapping of knowledge domains analysis. This study has developed the themes from the 
publications related to the RDM using the primary keyword “Research Data 
Management”. It has applied the bibliometric approach to evaluate research productivity 
(Moed, Luwel, and Nederhof 2001). Bibliometric studies have been growing to reveal this 
study's statistics and literature growth (Ahmi and Mohd Nasir 2019). Indeed, there were 
limited bibliometric studies related to the topic of RDM that have been published.  
 
This section discusses the findings from the bibliometric analysis above by revisiting the 
research question in this study. The selection of publications from Scopus databases was 
based on the primary keyword “Research Data Management”. VOSviewer was used for 
data analysis to extract the main themes related to the RDM publication by emerging the 
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four clusters. This study summarised the four clusters represented by the four main 
themes: RDM Services, Data Sharing, Information Systems, and Data Management.  

 

Cluster 1: RDM Services 
 
The first cluster was represented by keywords oriented in the topics around RDM services. 
The current library services have been changed rapidly because of the various materials 
and formats available online and offline. Indeed, the research data could be in various 
types of materials and formats involved by the library in determining the new library 
services, especially related to the RDM. Therefore, the co-occurrences analysis shows that 
most publications discussed the library, information services, data literacy, and 
institutional repository, indicating higher frequencies from this analysis. The library has 
to play the roles of RDM because of the reliable capability and expertise of RDM in the 
range of skills and knowledge (Avuglah and Underwood 2019). The library has been 
accustomed to coordinate the RDM services, especially in advocacy and giving training on 
RDM to the researchers. In addition, the librarian can handle the RDM services, who are 
well experienced in library services such as information services, knowledge 
management, institutional repository and reference services. Most library services could 
be related to the RDM services, such as creating the metadata of research data in 
institutional repository and information services in advocating the researchers through 
training and consultation services and others. Indeed, the library could increase the 
awareness of RDM by advocacy program and conduct training and workshops (Marlina 
and Purwandari 2019; Wiorogórska, Leśniewski, and Rozkosz 2018; Wiljes and Cimiano 
2019; Y. Li, Dressel, and Hersey 2019). Many publications also mentioned that the library 
had been played the primary roles in developing and delivering the RDM services to the 
researchers (Bunkar and Bhatt 2020; Nitecki and Davis 2019; Harrison 2018; Mushi et al. 
2020; Henderson and Knott 2015; Tammaro et al. 2019; Chawinga and Zinn 2020; Hickson 
et al. 2016; Koltay 2016a; 2016b; Cox and Pinfield 2014; Pinfield, Cox, and Smith 2014) 

 

Cluster 2: Data Sharing 

 
The second cluster was closely related to the keywords co-occurrences related to data 
sharing issues. The primary keyword “Research Data Management” has been placed in 
this cluster. According to Zhu et al. (2015), the highest frequency keywords showed high 
concentration and focused on a particular topic. This keyword demonstrates that it will 
help develop application research by emphasising the execution of the research findings. 
It occurs in this cluster when the primary keyword of this study has been placed with other 
important keywords, which are oriented around data sharing such as “Research Data”, 
“Open Science”, “Data Sharing”, “Data Curation”, “Open Data” And “FAIR Principles”. The 
importance of RDM for researchers and supporting research units is growing in the 
context of the open science movement (Vilar and Zabukovec 2019). Data sharing is one 
of the main aspects of open science that promotes excellent managing of the research 
data as it is a prerequisite of open science and RDM policies (Timmermann 2019). Open 
data could be considered particularly important for achieving the open science agenda, 
with open data is frequently indicated to data sharing and data reuse (Mosconi et al. 
2019). Therefore, comprehensive research support is needed for integrating the RDM and 
open science strategies (Rice 2019). The FAIR principles are also very important when the 
researchers are encouraged to have a greater engagement with RDM and openness. 
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Therefore, the FAIR principles have been introduced when data should be made as 
findable, accessible, interoperable, and reusable (Schöpfel et al. 2018). Most keywords in 
this cluster were closely related to each other and easy to understand the relationship 
among them.  

 

Cluster 3: Information Systems 

 
This cluster was related to the information systems issues in developing and 
implementing RDM. Generally, information systems are an integral element for collecting, 
storing, and processing data. The data is used to provide information and contribute to 
knowledge and digital products. Therefore, clinical and biomedical research was widely 
used as the information systems for managing the research data, which most research 
data has been digitised as the primary source of research in these fields (Tang et al. 2018). 
Digital storage was an essential part of the information systems which many institutions, 
especially medical institutions, providing the storage for research data (Suhr et al. 2020; 
Tang et al. 2018). The information systems in RDM involve data processing, integration 
and retrieval (Pinfield, Cox, and Smith 2014). Instead of the needed skills and knowledge 
in developing the RDM services, the technology infrastructure may also be another 
resource allocation for RDM, such as software and hardware to support the researchers 
regarding RDM activities (Aydinoglu, Dogan, and Taskin 2017). Lack of information and 
technology infrastructure becomes a challenge in providing the facilities to the 
researchers for storage, preservation, and open data to fulfil the institution's 
requirement, funders and publishers (Kruse and Thestrup 2014). The future aspects of 
RDM could be explored in research related to information systems and technology 
infrastructure issues that will be effective to development and activities on RDM. 

 

Cluster 4: Data management 
 
According to the results of this study, most RDM publications were under the subject area 
of Computer Sciences and Social Sciences, specifically in relation to the library and 
information science area. In other words, the RDM also could be under the topic related 
to information management. Basically, the components of RDM are intimately related to 
information management. The keywords in this cluster were oriented to the data 
management activities, such as metadata management. The metadata of research data 
may be different from research publications such as journal article. The creation of 
metadata for research data may need to researcher's contribution in describing its 
metadata while regularly the research publication’s metadata could be described 
accurately by the librarians. Certainly, metadata management is vital in the flexibility and 
efficiency of data management because the metadata could be accessible on data 
platforms or databases for the long-term preservation of research data (Finkel et al. 
2020). However, many researchers have not used the standardised ontology or metadata 
schema, giving the library challenges in providing and creating semantically linked sources 
for research data (Schirrwagen et al. 2019). Research on data management should be 
focused on by the researchers involved in data handling, from creating the metadata until 
data publication throughout the research lifecycle. The researchers are critical to explore 
more aspects of RDM to fulfil personal needs, the requirements of institutions, funders 
and publishers. 
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Literature growth 

 
The publications from the Scopus database were extracted for all years of publications in 
the Scopus database. The study found that there were publications with the keyword 
“research data management” from 1977 to the date of this study in April 2021. The 
analysis done was prominent when many publications on RDM have been started from 
2012 and increasing until today. This growing of publications shows that the area of RDM 
is increasingly fascinating attention of the researchers to study more about the related 
issues of RDM. According to the analysis has been done by Zhang & Eichmann-Kalwara 
(2019), the study revealed that the top three clusters from the literature related to RDM 
were scientific collaboration, research support service and data literacy. This present 
study shows that the research support services and data literacy were part of RDM 
services (Cluster 1), which is in one cluster. The average publication years of data literacy 
as a cluster in Zhang & Eichmann-Kalwara (2019) study was 2010. However, the growth 
of the literature around RDM is increasing, and the present study indicates that data 
literacy is average from 2017 onwards. It is the same that occurred with other clusters. 
This study plainly demonstrates that the publications about RDM are growing, especially 
in Data sharing (Cluster 2), when the issues related to open science and data sharing. 
These issues are currently discussed in many works of literature as research on open data 
has proliferated since 2009 with the development of various initiatives (Zhang et al., 
2018).  
 
The study illustrates the results using keywords co-occurrence network analysis that could 
be utilised for classification. The classification shows the clusters that represent the co-
occurrences that developed with easy to be interpreted. The various knowledge domains 
have been demonstrated using the VOSviewer as a primary tool for this study. The 
approach of this study was representative when the publications have chosen using the 
primary keyword “Research Data Management” with multidisciplinary and more 
expansive representations of views and opinions. This study also uses the analysis that 
allows the dynamic relationship among the RDM publications using the author and index 
keywords available in each publication. As a result, four clusters developed from this 
study show the dynamic relationship among numerous keywords even within different 
clusters. It can be demonstrated by analysing the link among the keywords and the 
calculation of total link strength. This study also used the scalable approach when the 
study examined the RDM publications for all years (1977-April 2021) with not limited to a 
specific period. This approach can analyse the relationship and trends of RDM 
publications in the Scopus database and obtain wide-ranging findings. 
 

 
CONCLUSION 
 
This study specifically focuses on developing the main themes of RDM publications from 
the Scopus database using bibliometric analysis. The publications were extracted for all 
years from 1977 to April 2021. The main themes found in this study indicated the 
keywords co-occurrences network and literature growth of RDM publications. The 
findings of this study covered the publications data obtained from the Scopus database 
only. Undeniable that the Scopus database is one of the largest databases, and there are 
unindexed journals related to RDM topics that might have been missed (Sweileh et al. 
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2017). The publications were obtained by searching the keyword “research data 
management” under the title and abstract, and this keyword was mandatory for keyword 
searching. Further study could be expanded by using specific keywords to focus on 
specific themes or fields related to the RDM.  
 
This paper stands out from any other bibliometric study of RDM literature that has 
previously been published as it started with developing the clusters to identify the main 
themes based on the keywords co-occurrence network. Then, the bibliometric approach 
was used to answer the research question. Most RDM publications have focused mainly 
on subject areas of computer science and social science that were interrelated. However, 
most of them were explicitly focused on the area of library and information science. The 
issues on open science, data sharing and open data (Data sharing, Cluster 2) and libraries 
(RDM services, Cluster 1) were discussed in recent years and have been most published. 
 
This study’s findings could help researchers in the RDM field understand the current state 
of RDM publications and their issues discussed in the literature. This study also could help 
them to propose further research on related topics of RDM. The issues of RDM could be 
discussing more in the future due to the adoption of the RDM with current research 
consciousness, such as open science. Bibliometric approaches are used in this analysis to 
expand and complement previous studies on RDM literature. This study suggests more 
studies on RDM to be explored and discussed the related issues since the RDM still in the 
development and implementation process in many countries. Future research could 
obtain the attention of researchers and practitioners to contribute the knowledge of RDM 
and highlight the importance of RDM. 
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APPENDIX 
Appendix: List of keywords co-occurrences with total link strength by cluster 

 

Keyword Occurrence
s 

% Total link strength % Cluster 

Libraries 65 4% 260 3.35% 

Cluster 1 
(RDM services) 

Information Services 26 1% 151 1.95% 

Surveys 20 1% 126 1.63% 

Data Literacy 14 1% 52 0.67% 

Institutional Repository 13 1% 76 0.98% 

Societies And Institutions 13 1% 75 0.97% 

Human Resource Management 13 1% 73 0.94% 

Research And Development 
Management 13 1% 73 0.94% 

Research Data Services 13 1% 41 0.53% 

Librarians 12 1% 54 0.70% 

Students 11 1% 65 0.84% 

Knowledge Management 11 1% 60 0.77% 

Data Science 11 1% 46 0.59% 

Curricula 10 1% 58 0.75% 

Education 10 1% 54 0.70% 

Training 10 1% 42 0.54% 

Research Data Management 
421 23% 1345 

17.35
% 

Cluster 2 
(Data sharing) 

Research Data 85 5% 383 4.94% 

Open Science 47 3% 192 2.48% 

Data Sharing 41 2% 167 2.15% 

Data Curation 39 2% 158 2.04% 

Data Repository 38 2% 177 2.28% 

Open Data 33 2% 162 2.09% 

Open Access 26 1% 112 1.45% 

Fair Principles 20 1% 80 1.03% 

Repository 16 1% 57 0.74% 

Research Support 16 1% 56 0.72% 

Scholarly Communication 15 1% 59 0.76% 

Data Management Plan 12 1% 53 0.68% 

Data Preservation 12 1% 43 0.55% 

Data Reuse 11 1% 52 0.67% 

Digital Storage 27 1% 140 1.81% Cluster 3 
(Information systems) 

 
Articles 27 1% 131 1.69% 

Human 22 1% 120 1.55% 
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Information Systems 24 1% 120 1.42% 

Data Management 20 1% 88 1.14% 

Information Processing 18 1% 100 1.29% 

Reproducibility 17 1% 77 0.99% 

Information Use 14 1% 75 0.97% 

Information Retrieval 13 1% 71 0.92% 

Biomedical Research 12 1% 84 1.08% 

Clinical Research 11 1% 55 0.71% 

University 11 1% 50 0.65% 

Software 10 1% 61 0.79% 

Data Integration 10 1% 52 0.67% 

Information Management 
230 13% 976 

12.59
% 

Cluster 4 
(Data management) 

Metadata 59 3% 262 3.38% 

Digital Libraries 32 2% 147 1.90% 

Big Data 25 1% 114 1.47% 

Semantics 22 1% 106 1.37% 

Research 21 1% 98 1.26% 

Life Cycle 17 1% 90 1.16% 

Data Handling 17 1% 80 1.03% 

Ontology 16 1% 85 1.10% 

Linked Data 14 1% 83 1.07% 

Research Communities 12 1% 44 0.57% 

Data Publication 10 1% 49 0.63% 

 
 
 


