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Abstract
Purpose: Data papers are a promising genre of scholarly communication, in which re-
search data are described, shared, and published. Rich documentation of data, including 
adequate contextual information, enhances the potential of data reuse. This study investi-
gated the extent to which the components of data papers specified by journals represented 
the types of contextual information necessary for data reuse. 
Methods: A content analysis of 15 data paper templates/guidelines from 24 data journals 
indexed by the Web of Science was performed. A coding scheme was developed based on 
previous studies, consisting of four categories: general data set properties, data production 
information, repository information, and reuse information. 
Results: Only a few types of contextual information were commonly requested by the jour-
nals. Except data format information and file names, general data set properties were speci-
fied less often than other categories of contextual information. Researchers were frequently 
asked to provide data production information, such as information on the data collection, 
data producer, and related project. Repository information focused on data identifiers, 
while information about repository reputation and curation practices was rarely requested. 
Reuse information mostly involved advice on the reuse of data and terms of use. 
Conclusion: These findings imply that data journals should provide a more standardized 
set of data paper components to inform reusers of relevant contextual information in a 
consistent manner. Information about repository reputation and curation could also be 
provided by data journals to complement the repository information provided by the au-
thors of data papers and to help researchers evaluate the reusability of data.
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Introduction

Data sharing is an emerging scholarly communication practice 
that facilitates the progress of science by making data accessi-
ble, verifiable, and reproducible [1]. There are several ways of 
sharing data, including personally exchanging data sets, post-
ing data on researchers’ or laboratories’ websites, and deposit-
ing data sets in repositories. A relatively novel means of releas-
ing data sets is the publication of data papers, which describe 
how data were collected, processed, and verified, thereby im-
proving data provenance [2]. Data papers are published by 
data journals, and the publication process is similar to that of 
conventional journals, in that data papers and data are both 
peer-reviewed, amended, and publicly accessible under unique 
identifiers [3]. Since data papers take the form of academic pa-
pers and can be cited by primary research articles, credit can 
be given to data creators [4]. 
 Data papers contain facts about data instead of hypotheses 
and arguments resulting from an analysis of the data, as com-
monly presented in traditional research articles [5]. Their pri-
mary purpose is thus to explain data sets by providing “infor-
mation on the what, where, why, how, and who of the data” 
[6]. The primary advantage of data papers is their rich docu-
mentation of data, which is essential for data reuse. A data pa-
per is usually short and consists of an abstract, collection 
methods, and a description of the relevant data set(s) [7]. 
 However, previous studies have identified a lack of shared 
templates/guidelines for data papers across data journals. 
Candela et al. identified 10 classes of data paper components 
recommended by data journals: availability, competing inter-
ests, coverage, format, license, microattribution, project, prov-
enance, quality, and reuse. The authors noted that a unique 
identifier indicating data availability, such as a DOI or URI, 
was the only information provided by all the data journals 
they examined. Less than half of the data journals asked for 
information on coverage, license, microattribution, project, 

and reuse [8]. In addition, Chen explained that data paper 
templates/guidelines mostly focus on single data sets—that is, 
on the item level—and only a few provide collection-level de-
scriptions of data, such as multiple data sets or databases. The 
author suggested that the granularity of research data that a 
data paper describes should be specified by data journals [9].
 The lack of standardization and the problem of granularity 
in describing data have been discussed in other studies re-
garding data documentation and metadata [10-12]. Those 
studies also indicated that documenting an adequate amount 
of proper contextual information about data would increase 
the potential for data reuse. The underlying goal of publishing 
data papers likewise is to enable data reuse, and such papers 
are expected to address the challenges that elicit “data reuse 
failure” [13,14]. In this context, the present study examined 
the types of contextual information that data journals request 
to be described and determined how common or variable 
these types of information are across such journals. 
 This study aimed to identify the components of a data pa-
per as defined by the templates/guidelines of 24 data journals 
indexed by Web of Science (WoS), with the document type 
restricted to data papers. The data paper components were 
mapped onto the types of contextual information suggested 
by previous studies [15,16]. Therefore, it may be possible to 
determine the extent to which data papers published in vari-
ous journals cover the contextual information that researchers 
need for data reuse and to identify common and unique com-
ponents across the data journals. The results would help re-
searchers better understand areas for improvement in the 
guidance provided by data journals for documenting data and 
in the roles of data journals. 

Methods

This study initially identified a broad set of data journals on 
the basis of 1) two studies [8,9] that conducted a content anal-

Fig. 1. The process of finalizing the selection of the 24 data journals analyzed in this study [8,9].
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ysis of data paper templates and/or guidelines and 2) a list of 
data journals reported by Akers [17]. Candela et al. [8] ana-
lyzed 116 data journals from 15 publishers via web-based 
searches. Chen [9] created an initial list of 93 data journals on 
the basis of Akers’ list and searches on UlrichsWeb and select-
ed 26 data journals from 16 publishers with appropriate con-
sideration of disciplinary domains. Excluding duplicate jour-
nals from the two studies resulted in 106 data journals. As 
previous studies [8,9] suggested, the vast majority of the data 
journals were mixed journals (i.e., journals publishing any 
type of paper, including data papers), and pure data journals 
(i.e., journals publishing only data papers) accounted for only 
a small proportion. 
 This study utilized WoS as a tool for selecting the data jour-
nals for the analysis. Despite debates over the trustworthiness 
of journal impact factors generated by WoS, journals indexed 
by WoS usually maintain a good status because they need to 
meet the quality criteria set by the database. Of the 106 data 
journals, 79 were indexed by WoS. The search was restricted 
to the “data papers” document type in the advanced search 
function of the database, and 24 data journals were ultimately 
selected (Fig. 1) [8,9]. Eighteen of those 24 journals over-
lapped with those examined by either or both of the afore-
mentioned studies (10 by Candela et al. [8], 1 by Chen [9], 
and 7 by both). The six other journals, namely, BioInvasions 

Records, Data, Ecological Research, Journal of Hymenoptera 
Research, Frontiers in Marine Science, and Comparative Cyto-
genetics, were also analyzed in this study. 
 Of the 24 data journals, seven were published by Springer 
Nature and six by Pensoft (Appendix 1). All the journals pub-
lished by Pensoft used the same data paper guideline. Among 
the seven Springer Nature journals, five BioMed Central (BMC) 
journals shared a single data paper guideline. The remaining 
data journals provided their own data paper templates and/or 
guidelines. Therefore, this study collected 15 distinctive data 
paper templates and/or guidelines for the analysis. 
 To investigate the contextual information covered by the 
data papers, I used the types of contextual information sug-
gested by Faniel et al. [15] and Chin and Lansing [16], who 
elaborated a range of data contexts reflecting the perspectives 
of data reusers. Chin and Lansing [16] originally proposed 
various attributes of scientific and social contexts that facili-
tated data sharing in biological science collaboratories. Four 
of these contextual attributes are particularly relevant to the 
scientific context, and therefore were employed for the analy-
sis (Table 1) [8,9,15,16]. I then mapped the types of contextual 
information onto the data paper components identified by 
Candela et al. [8] and Chen [9]. This mapping enabled a pre-
liminary assessment of the relationship between data paper 
components and contextual information and the develop-

Table 1. Mapping between types of contextual information and data paper components  

Types of contextual information Data paper components

Faniel et al. [15] Chin and Lansing [16] Candela et al. [8] Chen [9]

Data production 
 information

Data collection Experimental properties Quality, provenance Collection

Specimen and artifact - Coverage Coverage

Data producer - Microattribution Description (file creators), 
 author's contribution

Data analysis Analysis and interpretation - -

Missing data - - -

Research objectives - - -

Repository 
 information

Provenance Data provenance Availability Identifier, relationship

Repository reputation and history - - -

Curation and digitization - - -

Data reuse 
 information

Prior reuse - Reuse

Advice on reuse - Reuse -

Terms of use - License, competing interests Copyright, ethical approval, consent 
 to publication, competing interests

- - General data set properties Format Description (file format, version, 
 creation date)

- - - Project Funding statement
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ment of a coding scheme for the content analysis. 
 Table 1 showed that not all the types of contextual informa-
tion suggested by Faniel at al. [15] matched with the data pa-
per components. Specifically, no data paper component iden-
tified by the previous studies corresponded to “data analysis,” 
“missing data,” “research objectives,” “repository reputation 
and history,” and “curation and digitization”. There was also 
an inconsistent definition of the term “provenance” between 
the studies. Candela et al. [8] defined this notion the “meth-
odology leading to the production of the data set”, which is 
more similar to “data collection” than the definition by Faniel 
et al. as “sources of the material or traceability”. 
 “General data set properties,” suggested by Chin and Lan-
sing [16], corresponded to a data paper component relating to 
the description of data formats, versions, and creation dates. 
Moreover, “project,” which was mentioned by Candela et al. 
[8], referring to information about the initiatives within which 
data are generated, was the only component that did not 
match any of the types of contextual information. “Funding 
statement,” which was identified by Chen [9], was also related 
to the “project” element. Being aware of information about a 
project and the funding sources that led to data creation 
would be useful when considering the possibility of data re-
use. Thus, this study considered project information to be ad-
ditional contextual information. 
 The coding scheme for analyzing the data paper compo-
nents was largely based on the types of contextual informa-
tion suggested by Faniel et al. [15]. In addition, the “general 
data set properties” component, which was noted by Chin 
and Lansing [16], was added to the coding scheme. The “proj-
ect” component was included under the “data production in-

formation” category, which was proposed by Faniel et al. [15], 
since it was a contextual factor relevant to data creation.

Results

The types of contextual information examined in this study 
were categorized into four groups: general data set properties, 
data production information, repository information, and 
data reuse information. Concerning general data set proper-
ties, the study explored whether the 15 data paper templates 
and/or guidelines required the authors to describe the attri-
butes listed in Table 2. Data creation dates, formats, and ver-
sions were mentioned by Chen [9], and the remaining prop-
erties were identified during the coding process. 
 Data file name/title was the only property requested by 
eight of the templates/guidelines (53.3%), and data format de-
scription was requested by seven templates (46.7%). The rest 
of the data set properties were required infrequently by the 
data journals, and descriptions of data creation dates and lan-
guages were rare. Data type was defined differently by the 
journals; for example, Journal of Open Archaeology Data (JOAD) 
distinguished among primary data, secondary data, processed 
data, interpretation of data, and final reports, whereas Data in 
Brief (DiB) classified data by type into tables, images, charts, 
graphs, and figures. 
 Data production information tended to be requested more 
frequently by the data journals than general data set proper-
ties (Table 3). All the templates and guidelines required infor-
mation relating to data collection, mainly regarding data col-
lection steps, sampling strategies, and quality control mecha-
nisms. Descriptions of data producers were required by nine 

Table 2. General data set properties identified in the data paper templates/guidelines    

General data set 
 properties JBMC

a) SD BMC 
genet Jpensoft

b) ER Ecol GDJ ESSD DiB FiMS Data GigaSci BIR IJRR JOAD

Data creation date √

Data format √ √ √ √ √ √ √

Data type √ √ √ √

Data version √ √ √

File name/title √ √ √ √ √ √ √ √

File size √ √ √

Language √ √

SD, Scientific Data; BMC genet, BMC Genetics; ER, Ecological Research; Ecol, Ecology; GDJ, Geoscience Data Journal; ESSD, Earth System Science Data; DiB, 
Data in Brief; FiMS, Frontiers in Marine Science; GigaSci, GigaScience; BIR, BioInvasion Records; IJRR, International Journal of Robotics Research; JOAD, Jour-
nal of Open Archaeology Data.   
a)Five BMC data journals that used the same guideline were included: BMC Bioinformatics, BMC Genomics, BMC Medical Genomics, BMC Medical Informatics 
and Decision Making, and BMC Musculoskeletal Disorders; b)Six data journals published by Pensoft that used the same guideline were included: Biodiversity 
Data Journal, Comparative Cytogenetics, Journal of Hymenoptera Research, Neobiota, Phytokeys, and Zookeys. 
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templates/guidelines, five of which specifically asked for in-
formation about the data creators (author list of data sets [Gi-
gaScience] or creators [Jpensoft, Geoscience Data Journal, Data, 
JOAD]). The four remaining journals asked for a description 
of the authors’ contributions or information, which possibly 
corresponded to the role of data creator. The “project” com-
ponent was mentioned by seven templates/guidelines, and 
only two of these required overall project descriptions (Ecolo-
gy and Jpensoft). The remaining five journals required informa-
tion about funding. 
 Specimen and artifact information was requested by five 
templates/guidelines of biological science, geoscience, and ar-

chaeology journals, and researchers in these disciplines need-
ed such information for data reuse [15]. Temporal, spatial, or 
taxonomic coverage (Jpensoft, JOAD), sample availability or lo-
cation (Earth System Science Data, DiB), and descriptions of 
organisms or tissues (GigaScience) were identified. Informa-
tion about data analysis, missing data, and research objectives 
was also requested by four or five templates/guidelines. Data 
analysis information involved how data were processed, and 
missing data information dealt with data anomalies or noise. 
The research objectives were often expressed as motivations 
or rationales for collecting the data sets. 
 In terms of repository information, all but one journal 

Table 3. Data production information identified in the data paper templates/guidelines  

Data production 
 information JBMC

a) SD BMC 
genet Jpensoft

b) ER Ecol GDJ ESSD DiB FiMS Data GigaSci BIR IJRR JOAD

Data collection √ √ √ √ √ √ √ √ √ √ √ √ √ √ √

Specimens and artifacts √ √ √ √ √

Data producer √ √ √ √ √ √ √ √ √

Data analysis √ √ √ √

Missing data √ √ √ √ √

Research objectives √ √ √ √ √

Project √ √ √ √ √ √ √

SD, Scientific Data; BMC genet, BMC Genetics; ER, Ecological Research; Ecol, Ecology; GDJ, Geoscience Data Journal; ESSD, Earth System Science Data; DiB, 
Data in Brief; FiMS, Frontiers in Marine Science; GigaSci, GigaScience; BIR, BioInvasion Records; IJRR, International Journal of Robotics Research; JOAD, Jour-
nal of Open Archaeology Data.  
a)Five BMC data journals that used the same guideline were included: BMC Bioinformatics, BMC Genomics, BMC Medical Genomics, BMC Medical Informatics 
and Decision Making, and BMC Musculoskeletal Disorders; b)Six data journals published by Pensoft that used the same guideline were included: Biodiversity 
Data Journal, Comparative Cytogenetics, Journal of Hymenoptera Research, Neobiota, Phytokeys, and Zookeys.  

Table 4. Repository information and data reuse information identified in the data paper templates/guidelines 

Types of
contextual information JBMC

a) SD BMC 
genet Jpensoft

b) ER Ecol GDJ ESSD DiB FiMS Data GigaSci BIR IJRR JOAD

Repository information

Provenance √ √ √ √ √ √ √ √ √ √ √ √ √ √

Repository reputation and history

Curation and digitization √

Data reuse information

Prior reuse √ √ √

Advice on reuse √ √ √ √ √ √ √ √

Terms of use √ √ √ √ √ √ √ √ √ √ √

SD, Scientific Data; BMC genet, BMC Genetics; ER, Ecological Research; Ecol, Ecology; GDJ, Geoscience Data Journal; ESSD, Earth System Science Data; DiB, 
Data in Brief; FiMS, Frontiers in Marine Science; GigaSci, GigaScience; BIR, BioInvasion Records; IJRR, International Journal of Robotics Research; JOAD, Jour-
nal of Open Archaeology Data.   
a)Five BMC data journals that used the same guideline were included: BMC Bioinformatics, BMC Genomics, BMC Medical Genomics, BMC Medical Informatics 
and Decision Making, and BMC Musculoskeletal Disorders; b)Six data journals published by Pensoft that used the same guideline were included: Biodiversity 
Data Journal, Comparative Cytogenetics, Journal of Hymenoptera Research, Neobiota, Phytokeys, and Zookeys. 
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asked to describe the provenance of the data, indicating the 
identifier or location of data (Table 4). Data provenance also 
referred to the relationship of data with other materials, al-
though only one journal (DiB) required a description of any 
research articles related to the data. None of the data journals 
asked for descriptions of the repository reputation and histo-
ry. Regarding curation and digitization, one journal (Ecology) 
required information on archival procedures, including a de-
scription of how the data were archived for long-term storage 
and access.
 Data reuse information, mostly concerning advice on reuse 
and terms of use, was requested (Table 4). In regard to advice 
on reuse, the authors were required to describe the potential 
reuse and value of their data for reuse. Data journals required 
authors to describe the terms of use, primarily relating to 
competing interests, but several other aspects existed, includ-
ing ethical approval and consent for participation, consent for 
publication, license, copyright, and accessibility requirements.

Discussion

The findings revealed common and unique types of contextual 
information that the data journals requested authors to de-
scribe. The most common form of contextual information 
documented by the journals was data collection methods, fol-
lowed by data provenance (repository locations and/or data 
identifiers). More than or almost half of the templates/guide-
lines identified data file names/titles and data formats as gen-
eral data set properties, data production information (includ-
ing data producer and project), and reuse information (includ-
ing advice on reuse and terms of use). The results are mostly 
consistent with those of previous studies [8,9]. Yet, Candela et 
al. [8] mentioned that descriptions of reuse information are 
often neglected by data journals, but most of the data journals 
examined in this study addressed the potential reuse of data. 
In terms of data provenance (indicating the relationship of 
data to other objects), only one journal (DiB) in this study re-
quired information on this relationship, although Chen [9] 
identified more instances of this information being required. 
 The types of contextual information that the data journals 
never or rarely requested included repository information 
(repository reputation and history, and curation and digitiza-
tion) and data set properties (data creation dates and languag-
es). In particular, Faniel et al. [15] stated that repository repu-
tation and history are less easily documented since they are 
more social and relative than other types of context. Two of 
the data journals examined in this study (Scientific Data and 
Earth System Science Data) provided criteria for recommend-
ing data repositories, namely, data access conditions and long-
term availability [18,19]. The provision of such repository in-

formation by data journals would help reusers understand the 
trustworthiness of the repositories where certain data are de-
posited. While data creation dates will help reusers develop 
sampling frames and identify changes in data creation con-
texts [20], only one journal asked for this information. 
 Data production information regarding data analysis, miss-
ing data, and research objectives was not specified by the 
studies of Candela et al. [8] and Chen [9] (Table 1). However, 
four or five of the templates/guidelines asked for a description 
of such information. Furthermore, data journals infrequently 
requested information on data version, file size, and prior re-
use, which three of the templates/guidelines mentioned. 
 Overall, only a small amount of contextual information was 
commonly requested by the data journals. They tended to fo-
cus more on data production information (data collection, 
data producer, and project) and reuse information (potential 
reuse and terms of use) than general data set properties or re-
pository information. With the exception of file names and 
data formats, descriptions of data set properties were generally 
lacking. Repository information mostly involved unique iden-
tifiers of data, but information about repositories’ reputation 
or their curation practices could be provided by data journals 
to help readers of data papers assess the reusability of data.  
 In conclusion, the present study examined types of contex-
tual information that data journals asked authors to describe 
and determined the extent of variation in this information 
across certain data journals. The primary motivation of pub-
lishing data papers is to make data reusable and reproducible, 
and data papers should provide extensive data documentation 
that reflects sufficient contextual information. This study sug-
gests that data journals should provide a more standardized 
set of data paper components to inform reusers of the various 
types of context in a consistent manner. Furthermore, data 
journals should not only require data availability information, 
but also provide details about the quality of data repositories 
that would complement the repository information described 
by data paper authors. 
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Appendix 1. Twenty-four data journals selected for the analysis    

Publisher Data journal (full name) Subject area Publishing 
model

Pure vs. 
mixed

Springer Nature BMC Bioinformaticsa) Biochemical research methods OA Mixed

BMC Genetics Genetics, heredity OA Mixed

BMC Genomicsa) Biotechnology, applied microbiology OA Mixed

BMC Medical Genomicsa) Genetics, heredity OA Mixed

BMC Medical Informatics and Decision Makinga) Medical informatics OA Mixed

BMC Musculoskeletal Disordersa) Orthopedics OA Mixed

Scientific Data Multidisciplinary sciences OA Pure

Pensoftb) Biodiversity Data Journal Biodiversity conservation OA Mixed

Comparative Cytogenetics Genetics, heredity OA Mixed

Journal of Hymenoptera Research Entomology OA Mixed

Neobiota Biodiversity conservation OA Mixed

Phytokeys Plant sciences OA Mixed
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