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Abstract

Streamlining user processes for a general data 
repository for life science in accordance with the 
FAIR principles

Anna Asklöf

With the increasing amounts of data generated in life science, methods for data 
storage and sharing are being developed and implemented. Online data repositories 
are more and more commonly used for data sharing. The national Swedish platform 
Science of Life Laboratory has decided to use an institutional data repository as a 
mean to address the increasing amounts of data generated at the platform. In this 
project, the system used for the institutional repository at SciLifeLab was studied and 
compared to implementations of the same system at other institutions to create user 
documentation for the repository. This documentation was created with the FAIR 
principles as a guidance. Feedback on the guidelines were then sought from users and 
based on the received feedback, the user documentation was improved. Using a FAIR 
evaluation tool called FAIR evaluation services, items published on the repository 
were evaluated. Investigation of these results and their correlation to the items 
record on the repository were carried out. Out of ten evaluated datasets all except 
one scored exactly the same on the FAIR evaluation services tests. This could indicate 
that the test used is not evaluating aspects needed to encounter the differences in 
these published items. Based on this, conclusions as to in what extent user 
documentation can increase the FAIRness of data cannot be drawn. 
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Populärvetenskaplig sammanfattning 
Mängden data som genereras i vetenskapliga studier har ökat markant under den senare tiden. 
I samband med detta uppstår flera nya frågeställningar rörande vad vi faktiskt ska göra med 
all dessa data som genereras. Vart ska dessa data förvaras efter avslutad studie? Hur ska vi 
göra för att använda dessa data på bästa sätt? Lagring och delning av forskningsrelaterade 
data är av de här anledningarna minst sagt högaktuellt, men innebär nya utmaningar vad 
gäller datahantering. Det finns en tradition av öppenhet som gör vetenskapen självreglerande, 
eftersom denna öppenhet tillåter studier att bekräftas eller dementeras av andra forskare. 
Vetenskapliga tidskrifter revolutionerade öppenheten inom forskning för flera århundraden 
sedan. Forskningsresultat kunde genom dessa tidskrifter nå en större läsarkrets och inspirera 
och bidra till nya idéer hos dessa läsare. Nyttan och inverkan av genererade data ökas genom 
att publicera den i repositorier. Ett repositorium kan beskrivas som en digital lagringsplats där 
data kan lagras, publiceras och laddas ner. Det finns flertalet olika repositorier tillgängliga 
online där forskningsrelaterade data kan publiceras. Att maximeras nyttan av forskningsdata 
är viktigt ur flera aspekter. Att dela data innebär att fler forskare kan analysera data och data 
kan användas i fler projekt än vad det ursprungliga syftet var. Data som genererades i en 
specifik studie med ett specifikt syfte kan eventuellt användas för att genomföra andra studier 
och analyser. Data delning öppnar också upp för en större möjlighet att kritiskt granska 
tidigare genomförda studier.  

Science for Life Laboratory (SciLifeLab) är en svensk nationell plattform vars syfte är att 
stödja forskning inom livsvetenskaperna i Sverige. Livsvetenskap är den svenska 
översättningen av den engelska termen ”life science” vilken används i stor utsträckning även i 
Sverige. Plattformen har i dagsläget knappt 40 stycken faciliteter där stora mängder data 
genereras. SciLifeLab har upplevt ett behov av ett eget repositorium där genererade data kan 
publiceras på ett och samma ställe. Incitamenten för en institution att tillhandahålla ett eget 
repositorium är många. Ett institutionellt repositorium kan användas för att belysa vilken 
forskning som bedrivs på institutet och kan bli ett fönster utåt sett och därmed bidra till 
institutionens rykte. Ett institutionell repositorium ger dessutom institutionen större inflytande 
över hur genererade data lagras och delas. I det här projektet har dokumentation skapats för 
SciLifeLabs egna repositorium. Dokumentationen riktar sig både till användare och 
moderatorer av repositoriet. Genom att tillhandahålla ett institutionellt repositorium med 
grundliga tillgängliga guider kan återanvändbarheten av genererade data öka. Precis som 
vetenskapliga tidskrifter möjliggjorde delandet och spridningen av vetenskapliga upptäckter 
kan nu repositorier göra det samma med forskningsrelaterade data (The Royal Society 2012). 
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1 Introduction 
The amount of research data and other digital objects generated has increased lately. With this 
increase, new challenges regarding data management and curation are arising. In this context, 
the concept of open science has received a lot of focus. Open science includes data sharing as 
a way to strive for the continuation of a tradition of openness in the research community. Data 
sharing is associated with a lot of new opportunities within the research community. For 
instance, by sharing data, data can be used in more studies performed by other researchers 
than the ones generating the data in the first place (Byrd et al. 2020). In order to facilitate 
secondary analysis, it is desirable that supplementary materials such as data, code or methods 
are published at an early stage in research projects. In order for this to be doable, data 
repositories that are built for general data types are necessary. 

The concept of FAIR is often used in the context of management of research data. FAIR is an 
acronym for findable, accessible, interoperable and reusable and consists of 15 principles. The 
aim of the principles is to make digital objects findable, accessible, interoperable and reusable 
for both humans and machines. The findability of a digital object can be addressed by 
assigning the object with a unique identifier. A unique identifier can work better as opposed 
to only assigning the data a title which won’t be guaranteed to be unique to that digital object. 
Making a digital object accessible can include publishing the object, or its metadata, in an 
open data repository. As many data types cannot be published due to ethical or legal reasons, 
it can be completely in line with the FAIR principles to only publish an objects metadata. 
Interoperability means, in this context, that the digital object should be structured in a way 
that is common and understandable by other researchers in the same field. Addressing the 
reusability of a digital object includes, but is not limited to, assigning the object with a licence 
stating terms of usage. FAIR should not be seen as a binary state but a continuum. Thus, 
terms such as FAIRification of data and FAIRness of data are often used. The implementation 
possibilities of the FAIR principles are many and several research communities have 
published their own guides for implementing the principles.  

1.1 The SciLifeLab Data Repository 

The Science for Life Laboratory (SciLifeLab) is a Swedish national platform with expertise in 
the research area of life science.  SciLifeLab currently has about 40 facilities where large 
amounts of data are generated and delivered to the user (Science for Life Laboratory). 
Through the act of data sharing, all of this data can be made available to the whole research 
community. An important part of data sharing is publishing data, which can be done in online 
data repositories. In the spring of 2020 SciLifeLab purchased a system called Figshare for this 
purpose. Figshare is a data repository that offers the service of institutional repositories for 
communities like SciLifeLab. SciLifeLab’s institutional repository were named the 
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SciLifeLab Data Repository. The intention is that the SciLifeLab Data Repository is supposed 
to be used as a catch-all repository. Catch-all means that everything connected to, for instance 
a dataset, should be collected here, either through linkage to other webpages or uploaded files. 
By providing an institutional repository, and implementing it according to the FAIR 
principles, SciLifeLab will create an opportunity for their associated researchers to publish 
their data in accordance with the FAIR principles.  

1.2 Project aims 

This project consists of designing processes and documentation for data submission, metadata 
management as well as data reviewing and curation according to the FAIR principles. The 
importance of thorough user documentation is assessed and discussed by using a FAIR 
evaluation tool. As a result, user guidelines will be created, which define how the SciLifeLab 
Data Repository is to be used. Thereby, the sharing and reuse of research data generated at 
SciLifeLab will be simplified. By simplifying the research data infrastructure through an 
institutional repository, this project hopes to contribute to a better foundation for future 
research projects. Therefore, the results of this project can benefit SciLifeLab’s facilities and 
researchers.  

2 Background 
In this section the concepts open science, data sharing, data repositories and the FAIR 
principles are described. 

2.1 Open Science 

Researchers and research communities strive to seek and gain new knowledge by different 
methods and open science is one mean to achieve this. An increasing commitment to an open 
data culture is seen in research communities (The Royal Society 2012). Although open 
science is sprung out of a long tradition of transparency in science, the term itself can be 
considered new and a result of the changes in science through globalization as well as new 
information and communication technologies. In the interest of open science, a slight shift in 
focus has been detected, from publishing to knowledge sharing (Burgelman et al. 2019). The 
shift to a more open data culture in research communities comes with several benefits. One 
benefit is that research generated by public funding can be open towards the public. Open data 
also allows for more researchers to make use of the same original data. Thus, a researcher 
without the means or resources to generate the data can also analyse the already generated 
data. This creates opportunities for more studies being performed on the data than what the 
original purpose was. According to Chan et al. “use of existing datasets to examine new 
questions broadens the effect of the original data and saves the costs of unnecessarily 
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compiling new datasets” (Chan et al. 2014). The cost connected to generating data can 
decrease as a result of open data. However, new costs connected to data curation and storage 
are arising, although these tend to be less than the costs of the data collection. The 
transparency associated with open science also permits other researchers to review studies in a 
more thorough manner than what might have been possible without the original data (The 
Royal Society 2012). Lastly, open science is a way to acknowledge all the steps done in a 
study and give credit to more researchers than the ones publishing a paper (Burgelman et al. 
2019). However, there is some resistance from some researchers towards open science. This 
resistance can have multiple underlying reasons. There are researchers who experience the 
process of storage, sharing and publishing their data to be too time consuming. According to 
the Royal Society, refusing to share research data can be seen as an obstruction of the 
scientific process as it “inhibits independent validation of datasets, replication of experiments, 
evaluating of theories and reuse of data in novel ways by others”. Means often discussed to 
deal with this issue are to create incitements for doing it and help motivate researchers (The 
Royal Society 2012). Incitements can both be in the shape of demands coming from funders 
or publishers or as rewards in acknowledging data collectors with citations or similar 
(Burgelman et al. 2019). Studies show that there is a positive corelation between articles 
including information on the connected data and the number of citations the article has. 
Articles including a link to the data have higher number of citations, and as a result, a higher 
impact compared to articles that are not providing a link to the data. However, it is important 
to note that there is not a causality between the two as there could be other explanations to 
this corelation (Colavizza et al. 2020). 

2.2 Data storage and sharing 

In the context of open science and open data, subjects such as data storage and data sharing 
are of high relevance. The concept of open science does not imply for all research material to 
be made publicly available, it should only be done when it is appropriate, and if not, it should 
be stored in a suitable manner. Burgelman et al. points out that one crucial factor of open 
science is data sharing. Data sharing is believed to aid the research process in terms of 
reusability and utilization of the research investments in full (Burgelman et al. 2019). Data 
sharing possibilities at institutions in particular are also important as there is a tendency of 
smaller research initiatives turning into larger research activities as new opportunities are 
arising from the shared data (The Royal Society 2012).   
  
Research material, generated as a result of research performed at a research institution in 
Sweden, in general belongs to the institution where the research in question was performed. In 
this report, institution refer to universities or other research organisations. The research 
institution is responsible for offering a storage possibility, for instance through a data 
repository, for their associated researchers. In addition, this requires sufficient documentation 
and compliance of those within practice (Vetenskapsrådet 2017). Institutions have a 
responsibility to act as a support by taking measures to create an open data culture. Such a 
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culture would include viewing open data as a default standard and only keeping data private 
when it is necessary (The Royal Society 2012). 

2.3 Data repositories 

In the area of data repositories for research data, some subgroups can be distinguished. Today 
several different types of data repositories are available online. As seen in figure 1, data 
repositories can be categorized in four different types; controlled access repositories, 
discipline-specific repositories, institutional repositories and general-purpose repositories. 
Which type of repository that is appropriate to use is based on the data type that will be 
published. In a wide concept, the repositories should be used in the following order; 1. 
controlled access repositories, 2. discipline-specific repositories, 3. institutional repositories 
and 4. general-purpose repository (eLife 2019). These four categories are not always 
separable as repositories can fall into more than one of these categories. For instance, 
discipline-specific repositories can also be controlled access repositories and institutional 
repositories are often general-purpose repositories. If the data is sensitive, a controlled access 
data repository should be used as a first-hand choice. The process of publishing sensitive data 
can be difficult, new technologies improving data recombining are quickly developing and 
thus, need to be considered when making decisions regarding sensitive data. In the context of 
sensitive data, the potential gain from sharing it needs to be compared with the potential risks, 
however, if the data is not sensitive, a discipline-specific repository can be a good choice. 
Although there are many research fields for which a discipline-specific repository does not 
exist. If there are no discipline-specific repositories for the field in question, one should use 
an institutional repository. General data repositories should in general be used as a last resort 
when no other repositories are appropriate or available (The Royal Society 2012).  

 

Figure 1. A representation of different questions that the four kinds of data repositories are addressing in terms of 
usage. 
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2.3.1 Controlled access repositories 
In controlled access repositories data access is generally strictly controlled. To access data, a 
request typically needs to be carried out where the purpose of accessing the data is necessary 
to state. One of the most common reasons for needing a controlled access repository for your 
data is because of it being human data. The European Bioinformatics Institute European 
Genome-phenome Archive (EBI EGA) is one example of a controlled access repository used 
for storing individual-level genetic data (Byrd et al. 2020).  

2.3.2 Discipline-specific repositories 
If the data does not require a controlled access repository, then a discipline specific repository 
is a good choice for making the data publicly available. In this scenario, one should strive to 
use a discipline specific repository that is widely used in the discipline in question. Two 
examples of discipline-specific repositories are the National Center for biotechnology 
Information’s Sequence Read Archive (NCBI SRA) and the European Bioinformatics 
Institute’s European Nucleotide Archive (EBI ENA) (Byrd et al. 2020). Discipline-specific 
metadata standards might be implemented in these kinds of repositories which makes them 
easier to use both for a submitter and for someone downloading data (Wilkinson et al. 2016).  

2.3.3 Institutional repositories 
Institutional repositories are often general-purpose repositories with the intention of only 
being used by researchers at that specific institution (Wilkinson et al. 2016). An institutional 
repository can benefit the entire community of that institution. The institutional repository can 
be used to demonstrate the research carried out at the institution and thereby contribute to the 
institutions reputation (Lee & Stvilia 2017). The NIH Figshare archive is one example of an 
institutional repository and belongs to the National Institutes of Health (NIH) (National 
Institutes of Health).  

2.3.4 General-purpose repositories 
A general-purpose repository is an appropriate choice only if the data does not need to be 
published in a sensitive data repository, a discipline specific repository does not exist for the 
discipline the data is categorized to belong to and if there are no institutional repositories 
available for that specific submitter. During the last couple of years there have been an 
increase in general purpose repositories available online. Figshare, Dryad, Mendeley Data, 
Zenodo and EUDat are all examples of general-purpose repositories. General data repositories 
sometimes fail in making the data reusable and the reason for this is that they do not require 
as much specific metadata as another kind of repository could. In other words, the required 
metadata is not customized to a specific research field, for instance, life science. A general 
data repository aims to be available for publication of many different kinds of data and as a 
result, the metadata required are as few as possible in order to not exclude any type of data. 
As the metadata is not strictly curated by the repository with the aim of making the data 
FAIR, this responsibility falls on the submitter (Byrd et al. 2020).  
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2.4 Figshare 

Figshare is a general-purpose repository used to store, share and publish academic research 
material (Figshare). The repository is one of the most commonly used general-purpose 
repositories where services are offered to individual users, institutions and publishers. (Byrd 
et al. 2020). A web-based interface specifically created for academic material, allows for 
users to submit material in an easy manner. The repository is linked to a cloud-based storage 
solution where the material itself is stored by default (Figshare). The material hosted on 
Figshare, institutional or not, is available for anyone to download. Downloading material does 
not require an account and can be done either on the webpage or using the Figshare API 
(Figshare).  

2.5 The FAIR guiding principles 

The FAIR guiding principles, referred to as the FAIR principles, were presented formally for 
the first time in 2016 and consists of 15 principles based on four pillars. The four pillars are 
findable, accessible, interoperable and reusable (FAIR). The aim of the principles is to 
increase reusability of both data and non-data research objects, such as protocols, code and 
software. As seen in table 1, a distinction between data and metadata is made to cover the 
many varieties of situations that could arise. Thus, creating the possibility of making data 
FAIR without actual publication of the data itself. Wilkinson et al. points out the importance 
of the principles being addressed in a long-term manner. All of these four properties are 
addressed when publishing research data but should optimally be considered in an early stage 
in a research project. It is made clear that the purpose with these principles was not to set 
specific implementation standards, but to offer guidance on these matters. Wilkinson et al. 
intended for the principles to be easily accessible for the research community. To make sure 
of this the principles were defined on a minimum, leaving room for a wide possibility of 
interpretations. As a result, the choices for implementing the principles are left to the data 
curators. According to Wilkinson et al. “The end result, when implemented, will be more 
rigorous management and stewardship of these valuable digital resources, to the benefit of the 
entire academic community”. Another important aspect of the FAIR principles is that they can 
be used in making research material reusable for both humans and machines. This is 
important since humans and machines have different skills in regard to information retrieval. 
Humans have a good sense of understanding semantics and can process and put information 
together to make it understandable, even though it is not being presented in a structured 
manner. Machines, on the other hand, can operate at a speed and scale that is not possible for 
humans. However, there are limitations to the machine interpretation skills. For something to 
be machine readable, the information needs to be presented in a structured and query possible 
manner. (Wilkinson et al. 2016)  
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Table 1. The FAIR guiding principles and a specification of each of their properties.  

Property Principle 
Findable F1. (meta)data are assigned a globally unique and eternally persistent identifier. 

Findable F2. data are described with rich metadata. 

Findable F3. (meta)data are registered or indexed in a searchable resource. 

Findable F4. metadata specify the data identifier. 

Accessible A1 (meta)data are retrievable by their identifier using a standardized 
communications protocol. 

Accessible A1.1 the protocol is open, free, and universally implementable. 

Accessible A1.2 the protocol allows for an authentication and authorization procedure, where 
necessary. 

Accessible A2 metadata are accessible, even when the data are no longer available. 

Interoperable I1. (meta)data use a formal, accessible, shared, and broadly applicable 
language for knowledge representation. 

Interoperable I2. (meta)data use vocabularies that follow FAIR principles. 

Interoperable I3. (meta)data include qualified references to other (meta)data. 

Reusable R1. meta(data) have a plurality of accurate and relevant attributes. 

Reusable R1.1. (meta)data are released with a clear and accessible data usage license. 

Reusable R1.2. (meta)data are associated with their provenance. 

Reusable R1.3. (meta)data meet domain-relevant community standards. 

 

2.6 Implementing the FAIR principles  

As mentioned earlier, the intention of the FAIR principles was not to set a certain standard, 
but to function as guidance. However, several interpretation guidelines of the FAIR principles 
have been published since their publication. In early 2020 Jacobsen et al. presented a concept 
called “FAIR implementation considerations” with the intention to simplify implementation 
of the FAIR principles. In the “FAIR implementation considerations” both interpretation as 
well as implementation challenges and considerations are included for each principle. 
Potential problems related to the fact that the FAIR principles are interpreted in various 
manners could arise, and according to Jacobsen et al., the concept of FAIR is to some extent 
reliable on a convergence of standards (Jacobsen et al. 2020). GO FAIR is another initiative 
regarding guidance on implementation of the FAIR principles. This guide contains both an 
explanation of each principle and concrete examples of how they can be implemented (GO 
FAIR). In 2018 the Swedish Research Council published a report with criteria for estimation 
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of how FAIR data are. This report is a result of a mandate from the Swedish government and 
contains a description, background and suggested efforts for each principle. This information 
is intended as guidance for all research data generated by public funding in Sweden 
(Vetenskapsrådet 2018). SciLifeLab also has an interpretation of the FAIR principles in their 
data guidelines (Science for Life Laboratory). This interpretation is based on the Swiss 
National Science Foundation (SNF) guidelines and include, for each principle, a clarification 
of the meaning of the principle, the researcher’s responsibility and requirements to be fulfilled 
by a repository (Swiss National Science Foundation). 

3 Materials and methods 
In this section the steps of the project are described.  

3.1 Study of submission and review guidelines 

In order to understand what type of information that is needed in user guidelines for an 
institutional repository, a study of submission and review guidelines for different institutional 
repositories were performed. Guidelines were collected from universities and institutions that 
have an institutional repository powered by Figshare. The universities and institutions were 
chosen to get a mix of both major and minor research centres in the life science research field. 
Another aspect of which guidelines that were used in this step, is related to the guidelines 
being publicly available or not. As seen in table 2, the institutions that the submission guides 
originate from, and the institutions the review guides originate from, do not overlap fully. 
When searching for institutional guidelines, it became clear that many have chosen to not 
make their guidelines publicly available. However, some confidential guidelines were 
received from the Figshare engagement team for study purposes only.  

Table 2. Showing a specification of which institute guidelines were used in the study. It is also 
specified which type of guidelines, i.e., submission and/or review, that were available for each 
institute. For each institute a URL to the repository is also in included.  

Institution Guidelines Repository 
Cranfield University Submission, Review https://cord.cranfield.ac.uk 

Middlesex University Review https://mdx.figshare.com 
Monash University Submission https://bridges.monash.edu 

National Institutes of Health Submission https://nih.figshare.com 
The Smithsonian Institution Submission https://smithsonian.figshare.com 

St George’s, University of London Submission, Review https://sgul.figshare.com 
Stockholm University Submission, Review https://su.figshare.com 

The Technical University of Denmark Submission, Review https://data.dtu.dk 
University College London Submission, Review https://rdr.ucl.ac.uk 
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The collected guidelines were compared for a number of aspects. Worth noting is that 
submission guidelines were only compared to other submission guidelines and the review 
guidelines were only compared to other review guidelines. The aspects that were compated 
were: What kind of information that was included, in what order the information was 
presented and who the supposed target person was. For the aspect of what kind of information 
that was included, the information was divided into different categories. Figshare has their 
own user documentation, containing information for both submitters and reviewers. When an 
institute starts using Figshare as their provider for their institutional repository, Figshare 
provides the institute with some material. This material includes an end user guide called 
“Figshare for Institutions End User Guide” (Hardeman) and an admin user guide called 
“Figshare for Institutions Admin User Guide” (Hardeman). Those are meant to be reused in 
part, or as a whole, when an institution is creating their own user documentation.  

3.2 Creation of user guidelines 

From the categories that were found in the studied guidelines, a core for the submission and 
review guidelines was created separately. The submission and review guidelines were 
designed to include eight respectively six blocks of information, seen in figure 2 and figure 3. 
These two had one step in common, the step named metadata. The guidelines for this step 
were written separately as it was the only step to be included in both guidelines. 

 

Figure 2. The core parts of the submission process. 
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The target group for the submission guidelines was set to be any researcher affiliated, and 
facilities associated with SciLifeLab wanting to submit an item to the SciLifeLab Data 
Repository. The target group for the reviewing guidelines is both the submitter and reviewers. 
The reviewers are the primary target group as they will be the ones carrying out the reviewing 
according to the guidelines. The submitters were included as a potential target group since it 
might be in their interest to understand what will happen to their data once it is submitted to 
the repository. The user guides Figshare provided, “Figshare for Institutions End User Guide” 
(Hardeman) and “Figshare for Institutions Admin User Guide” (Hardeman) were reused to 
some extent when writing the guidelines. Parts of these guides were reused, especially for 
areas regarding specific functionality of the repository. 

 

Figure 3. The core parts of the review process. 
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After writing a first version of guidelines for the SciLifeLab Data Repository they were 
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guidelines had been published, as test users for the submission guidelines.  
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The questions sent to the test users for the submission guidelines are listed here: 
 

1. Do you understand the purpose of the SciLifeLab Data Repository?  
2. Was there any information that you did not understand?  
3. Do you miss any information in the guidelines?  
4. Do you believe that the order in which the information is presented is logic?  
5. Do you have any other comments on the guidelines?  

 
The responses from the test users where quite unanimous on questions number one and four 
as the test users answered affirmative. On question number two there was one test user 
requesting some additional information on the section covering embargos. As for question 
number three, desired information was a FAQ section, information on who to contact for 
further questions on the submission process and a specification on how long time the review 
process takes. The last question, number five, was left unanswered by the majority of the test 
users. For evaluating the reviewing guidelines Data Managers and Data Stewards at the 
National bioinformatics infrastructure Sweden (NBIS) were contacted for feedback on the 
guidelines. In addition, a special review team was also created within the Data Centre group 
at SciLifeLab. The purpose of this review team is to aid with the reviewing process on the 
repository and as the review team started working, valuable feedback on the guidelines was 
collected from them. The feedback included comments on what sections of the guidelines that 
needed some clarification in order to avoid misunderstandings. Based on the received 
feedback, a second version of the guidelines were created.  

3.2.2 Metadata 
As mentioned earlier, the step named metadata in the respective guideline was written 
separately from the other guidelines. As metadata is an important aspect of the FAIR 
principles, a study of different implementations of each of the FAIR principles was carried 
out. For this, four different implementation guides were used as a foundation. The 
implementation guides used were obtained from the SciLifeLab data guidelines, the GO-
FAIR organisation, the Swedish Research council and a publication by Jacobsen et al. 
Implementations that were consistent with the existing functionalities of the repository were 
considered and implemented. During this process, the Figshare engagement team supplied 
information on both existing functionality and functionality possibilities for the future.  

The submission metadata form in the repository consists of different metadata fields. The first 
twelve metadata fields seen in table 3 are included as a standard by Figshare. These twelve 
fields cannot be altered or deleted in an institutional repository. The last three metadata fields 
in table 3 have been added by SciLifeLab in order to meet SciLifeLabs standards. The 
metadata fields named “Publisher” and “Access request email” were added before the start of 
this project. As a result of the literature and guideline study, the metadata field named 
“Contact email” was added and made mandatory. Thus, the metadata form consists of 15 
metadata fields. A metadata guideline of how to fill in these 15 metadata fields were written 
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based on the implementations guides. As a complement, a checklist meant for the reviewers 
was included in the metadata guidelines. The metadata guidelines were included in the first 
version of both the submission and the review guidelines. 

Table 3. Metadata fields in the metadata form on the SciLifeLab Data Repository. For each 
metadata field it is specified the name of the field, whether it is mandatory of not, what type the 
field is and if the submitter or the reviewer is supposed to fill it out.  

Metadata field name Mandatory Field type Filled in by 
Title Yes Simple text field Submitter 

Authors Yes 
Simple text field with predefined 

dropdown menu 
Submitter 

Categories Yes Predefined dropdown menu Submitter 
Group Yes Predefined dropdown menu Reviewer 

Item type Yes Predefined dropdown menu Submitter 

Keywords Yes 
Simple text field with predefined 

dropdown menu 
Submitter 

Description Yes Text area Submitter 

Funding No 
Simple text field with predefined 

dropdown menu 
Submitter 

Resource title No Simple text field Submitter 
Resource DOI No Simple text field with specific format Submitter 

References No URL field Submitter 
Licence Yes Predefined dropdown menu Submitter 

Publisher Yes Simple text field Submitter 
Contact email Yes Email field Submitter 

Access request email No Simple text field Submitter 
 

3.2.3 Publishing the guidelines 
Before sending the guidelines for publication on the website it was decided to move the 
information in step one and two in the submission workflow out of the submission guideline 
and present it at a different webpage, the landing page for the information about the 
repository. From that page one can navigate to the different guidelines separately.   

3.3 Evaluation of the submitted items 

The FAIR Evaluation Services were used to evaluate the FAIRness of the ten datasets latest 
published on the SciLifeLab Data Repository. The ten datasets were chosen based on their 
publication date. The Maturity Indicator (MI) test collection called “FAIR Metrics Evaluation 
Collection, All Maturity Indicator Tests as of May 8, 2019” were used. This collection 
contains 22 tests suited for data items as opposed to non-data items. A few of these 22 tests 
test the same thing but in two different manners, that differ slightly. Those tests are therefore 



24 

 

categorized as either weak or strong. A specification of which principle these tests are 
evaluating can be seen in table 4. Just as the FAIR principles make a distinction between data 
and metadata so does the MI tests. The MI test collection used does only include tests for 
eleven out of the 15 FAIR principles. The Wilkinson Laboratory is stated as the creator of this 
MI test collection. (The FAIR Maturity Evaluation Service) 

Table 4. A specification of all tests included the Maturity Indicators test collection “FAIR 
Metrics Evaluation Collection, All Maturity Indicator Tests as of May 8, 2019” and which FAIR 
principle they test. 

Test number Test name Principle tested 
1. Unique Identifier F1 
2. Identifier Persistence F1 
3. Data Identifier Persistence F1 
4. Structured Metadata F2 
5. Grounded Metadata F2 
6. Data Identifier Explicitly in Metadata F3 
7. Metadata Identifier Explicitly in Metadata F3 
8. Searchable in major search engine F4 
9. Uses open free protocol for data retrieval A1.1 

10. Uses open free protocol for metadata retrieval A1.1 
11. Data authentication and authorization A1.2 
12. Metadata authentication and authorization A1.2 
13. Metadata Persistence A2 
14. Metadata Knowledge Representation Language 

(weak) 
I1 

15. Metadata Knowledge Representation Language 
(strong) 

I1 

16. Data Knowledge Representation Language (weak) I1 
17. Data Knowledge Representation Language (strong) I1 
18. Metadata uses FAIR vocabularies (weak) I2 
19. Metadata uses FAIR vocabularies (strong) I2 
20. Metadata contains qualified outward references I3 
21. Metadata Includes License (strong) R1.1 
22. Metadata Includes License (weak) R1.1 

 

3.3.1 FAIR Evaluation Services 
The FAIR Evaluation Services is a web application run by the FAIRmetrics and FAIRsharing 
groups. The application can be used to evaluate the FAIRness of a digital resource, such as a 
dataset or software, from the aspect of a machine user. Evaluation is done through MI tests. 
The result of a MI test is presented with a specification of which tests succeeded and which 
failed. Multiple MI tests are available in the application, which are applicable in different 
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kinds of situations depending on the digital resource to be evaluated. On the webpage, the 
application is described as a “community-driven initiative, rather than top-down” and 
communities are encouraged to create their own MI tests. Therefore, anyone can create and 
submit their own MI-test to the website, a process for which they support guidance. 
(FAIRmetrics, FAIRsharing) 

4 Results 
In this section the results of the project are presented.  

4.1 User guidelines 

User guidelines for both the submission and the review process were created. The first version 
of the guidelines was created based on the guidelines studied and the material received from 
Figshare. The guidelines were then modified based on the feedback and a second version was 
created. The created material resulted in a submission guideline, a review guideline and a 
checklist for the review process. The submission and the review guidelines contain the same 
information regarding metadata annotation. The submission guidelines and the review 
guidelines are included in full in Appendix A and B respectively.   

4.2 Evaluation of the submitted items 

Ten items published in the SciLfeLab Data Repository were evaluated using the FAIR 
Evaluation Services and the results of the evaluations are presented here. A list of the items 
evaluated along with their individual DOI can be found in appendix. The MI test collection 
used, “FAIR Metrics Evaluation Collection, All Maturity Indicator Tests as of May 8, 2019”, 
contains 22 tests. As mentioned earlier the MI test collection used does only include tests for 
eleven out of the 15 FAIR principles. As seen in table 5, nine out of the ten evaluated items 
scored the exactly the same on the MI tests. The result of one of the items, item nine, differ 
from the others on five of the tests. The results of the MI tests are presented in more detail 
below for each of the four FAIR properties.  
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Figure 4. Comparison of the results in relation to the FAIR properties. Presentation of the results from the evaluation of 
the ten datasets where success and fail rate are shown in percentage. A. Results from the MI tests covering the principles 
belonging to the property Findable. In total eight test. B. Results from the MI tests covering the principles belonging to the 
property Accessible. In total five tests. C. Results from the MI tests covering the principles belonging to the property 
Interoperable. In total seven tests. D. Results from the MI tests covering the principles belonging to the property Reusable. In 
total two tests. 

 

Figure 5. Comparison of tests covering the items data and tests covering non-data parts of the item. Presentation of the 
results from the evaluation of the ten datasets where success and fail rate are shown in percentage. A. Results for the six MI 
tests evaluating the data. B. Results of the remaining 16 MI tests not specifically evaluating the data. 

The items findability is tested in test 1-8, as seen in table 5. All ten items score the same at the 
first seven tests. Test eight, on the other hand, got a 90% fail rate as item nine was the only 
item to pass this test. The total success rate for the findability tests is shown in figure 4A. As 
seen in table 5, the accessibility is tested in test 9-13. Test 10 and 12 got a 100% success rate 
while test 9,11 and 13 got a 0% success rate. This leads to accessibility being the property that 
has the lowest success rate of all four FAIR properties, which is seen in figure 4B. The items 
interoperability is tested in test 14-20. For these test item nine got a different result than the 
remaining items on test 18 and 19.  For the remaining tests, 14-17 and 20 all items scored the 
same which is reflected by figure 4C. Both of the two tests covering reusability test the same 
thing, but as a weak and strong test. These tests got a 90% success rate as item 9 did not pass 



27 

 

these tests. As mentioned earlier a distinction between data and metadata are made in some of 
the MI tests. Figure 5 shows a comparison between the test in regard to data and the 
remaining tests that not specifically only covers the data. The test classified as evaluating the 
data of an item are MI test number 3,6,9,11,16 and 17, see table 4.  

Table 5. A presentation of the results of the FAIR evaluation services for the ten evaluated items. 
The results for item 1-8 and 10 are presented together as they all got the same result. 

Test Property tested Results for each item Success rate 
  Item 1,2,3,4,5,6,7,8,10 Item 9  

1. Findability Pass Pass 100% 
2. Findability Pass Pass 100% 
3. Findability Fail Fail 0% 
4. Findability Pass Pass 100% 
5. Findability Pass Pass 100% 
6. Findability Fail Fail 0% 
7. Findability Fail Fail 0% 
8. Findability Fail Pass 10% 
9. Accessibility Fail Fail 0% 

10. Accessibility Pass Pass 100% 
11. Accessibility Fail Fail 0% 
12. Accessibility Pass Pass 100% 
13. Accessibility Fail Fail 0% 
14. Interoperability Pass Pass 100% 
15. Interoperability Pass Pass 100% 
16. Interoperability Fail Fail 0% 
17. Interoperability Fail Fail 0% 
18. Interoperability Pass Fail 90% 
19. Interoperability Pass Fail 90% 
20. Interoperability Pass Pass 100% 
21. Reusability Pass Fail 90% 
22. Reusability Pass Fail 90% 

 

5 Discussion 
The goal of this project was to design processes and documentation for data submission, 
metadata management as well as data reviewing and curation according to the FAIR 
principles. The main result of the project is the created guidelines along with an 
understanding of how the guidelines can affect the FAIRness of data that are submitted to an 
institutional repository. 
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5.1 Implementation and evaluation for each of the FAIR principles 

In this section it is specified how the FAIR principles are addressed in the SciLifeLab Data 
Repository by looking at the principles one by one. A benefit of an institutional repository is 
that the institution can implement a standardization of metadata tags. However, since the 
SciLifeLab Data Repository is powered by Figshare there are certain limitations as to what 
services they offer and how much can actually be edited by the institution itself. Some of the 
FAIR principles might have been easier to implement, had the repository not been powered 
by another party. As seen in figure 5, the results of the MI tests differ when separating the 
tests only evaluating the items data from the tests evaluating the items metadata and other 
aspects. As all tests only evaluating data itself got a 0% success rate, it is possible to assume 
that there is a fundamental issue here. This would be more obvious had there been a test 
controlling if the data itself is found. Therefore, conclusions based on the results of the test 
evaluating the data itself might not be accurate. 

5.1.1 F1. (meta)data are assigned a globally unique and persistent identifier  
When publishing a digital object or create a metadata record only in the repository, a DOI will 
be minted automatically. A possibility to reserve a DOI for a dataset before publishing is also 
given to the users.  This is a function that Figshare supplies and as the DOI is minted 
automatically, the submitter nor the reviewer will have to do anything in order for this to be 
put in place. The DOI refers to the digital object the metadata refers to, depend less of it being 
uploaded or linked to or if the digital object is not uploaded anywhere. It can be assumed that 
the DOI in the repository refers to the digital object the metadata describes and if so, there are 
no additional DOI for the metadata itself. As seen in table 4, there are three MI tests 
evaluating principle F1 in the MI test collection used in this project. The first and second MI 
test evaluates whether the metadata resource has a unique identifier and if that unique 
identifier is persistent. These two MI tests got a 100% success rate for the ten items evaluated, 
as seen in table 5. The third MI test evaluates that the unique identifier of the data is persistent 
and got a 0% success rate. Since Figshare assigns the same DOI for the digital object 
uploaded and its metadata, one would assume that if the test scores 100% success rate for the 
DOI of metadata to be persistent, the digital objects DOI would score the same. As there are 
no MI test especially created to test if the digital object has a unique identifier, it is difficult to 
draw much conclusions out of test three.  

5.1.2 F2. data are described with rich metadata (defined by R1 below) 
Users submitting an item to the repository are encouraged to fill out each metadata field in the 
submission form as thoroughly as possible. This applies for both the mandatory and non-
mandatory metadata fields. Guidance for each of the metadata fields are included in the 
submission guidelines to help the submitter with this. The MI tests included evaluates if a 
machine can find structured metadata and if the metadata is “grounded”.  If the metadata is 
structured in a manner so that a machine can understand it, one can assume it to be 
understandable for humans as well. According to Jacobsen et al. “it is hard to generally 
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define the minimally required “richness” of this metadata, except that the more generous it is, 
both for humans and computers, the more specifically findable it becomes in refined searches 
“. However, specifying which metadata fields that are mandatory, and not, is a way to set a 
sort of general minimum requirement. Groups in the SciLifaLab data repository have the 
possibility to add even more metadata fields that only apply to items uploaded under that 
specific group belonging.  

5.1.3 F3. metadata clearly and explicitly include the identifier of the data it 
describes  

The minted DOI automatically appears on the item record in the repository. Submitters are 
encouraged to include a readme file when uploading an item to the repository. In the 
guidelines it is specified that the readme file preferably should containing the DOI for the 
digital object. This aims to making it easier for those downloading the item to be able find the 
record again later on. However, both MI tests evaluating principle F3 got a 0% success rate. 
This indicates that it is not possible for a machine to find this DOI, although it is possible for 
a human.  

5.1.4 F4. (meta)data are registered or indexed in a searchable resource  
Metadata that enables indexing are stored in a structured way on the repository and published 
data are labelled for indexing in both Google Scholar and Google Data Search (Hardeman).  
MI test eight evaluates whether the digital object is findable using one major search engine. 
The search engine used for the test is Microsoft Bing (The FAIR Maturity Evaluation 
Service). As seen in table 5, item nine was the only one that succeeded on this test. When 
studying the items DOI it is indeed so that the DOI of item nine differs from the rest, see 
Appendix C. This could be an explanation for why item nine scores different from the rest. It 
would however be of interest to add more search engines to this test for a broader application.  

5.1.5 A1. (meta)data are retrievable by their identifier using a standardized 
communications protocol 

The SciLifeLab Data Repository is accessible using HTTP which is a standardized access 
protocol (Jacobsen et al. 2020). Assuming access to a computer and internet, anyone can 
access at least the metadata but often also the data itself. When the data is not accessible, 
users are referred to contact an access request email listed in the metadata form by the 
submitter. By contacting the access request email, users can get information on how to 
proceed in order to get access to the data. There were no MI tests to test principle A1 in the 
MI test collection used, however, there were test evaluating its subprinciples; principle A1.1 
and A1.2.  

5.1.6 A1.1 the protocol is open, free, and universally implementable 
The SciLifeLab Data Repository is accessible using HTTP which is an access protocol that is 
open, free, and universally implemented (Jacobsen et al. 2020). A user does not need to have 
an account to access the metadata and, if published, also the data. The results of the 
evaluation show a 100% success rate for metadata retrieval and a 0% success for data 
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retrieval. Out of the ten evaluated items, six had files publicly available, one had files under 
embargo and three had files under restricted access. Based on the results, these differences do 
not seem to affect the MI test.  

5.1.7 A1.2 the protocol allows for an authentication and authorization 
procedure, where necessary  

In order to submit an item to the repository a user would need an account, however, there is 
no need for an account when downloading items published on the repository. Submitters are 
informed of when it is appropriate to publish an item the SciLifeLab Data Repository and 
when other options are preferable. In situations where the data for some reason needs to be 
published in a controlled-access repository or not published at all, the SciLifeLab Data 
Repository should be used to create a metadata record. In that metadata record a link to where 
the item is published should be included when the item is published. For situations where the 
item is not published, an email address to which access request should be sent. Two MI tests 
evaluates authentication and authorization of data and metadata separately, with the results 
0% and 100% success rate respectively.  

5.1.8 A2. metadata are accessible, even when the data are no longer available 
As an institutional repository powered by Figshare, long-term preservation of metadata on the 
SciLifeLab Data Repository is ensured through contractual obligation (Johan Rung, personal 
communication). MI test 13 did however get a 0% success rate when evaluating if metadata 
contains a policy for persistence. However, this is nothing that can be affected by the 
submitters themselves and can in that sense not be affected through any information in the 
guidelines. 

5.1.9 I1. (meta)data use a formal, accessible, shared, and broadly applicable 
language for knowledge representation 

In the submission guidelines a link to the SciLifeLab Data Guidelines were included. The 
reason for this was to help the submitter with issues regarding using a language for 
knowledge representation. These guidelines are well written and can be of great help for the 
submitter. Regarding the repository it will not be possible for the reviewers to check all the 
language used in uploaded items. However, it is possible for the reviewers to check the 
language used in the metadata form to some extent. Therefore, some guidance to what to 
think of when filling out the metadata form was included in the submission and review 
guidelines. Extra care should be taken regarding the spelling of the information in all fields 
that are free-text fields. These are for instance title, description and keywords. Spelling errors 
in all metadata fields that are free text fields can cause problems both for machines and 
humans although not to the same extent for humans. The scoring on the MI test were 100% 
success for the knowledge representation language used in the metadata but 0% success for 
the knowledge representation language used in the data. This last test gives the error message 
“the data could not be found, or does not appear to be in a recognized knowledge 
representation language”. For further analysis it would be preferable to know if the problem is 
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that the data was not found or if it was classified as not using a recognized knowledge 
representation language.  

5.1.10 I2. (meta)data use vocabularies that follow FAIR principles 
Principle I2 is interpreted as the metadata should be written using vocabularies that are well 
documented. It is also specified that “This documentation needs to be easily findable and 
accessible by anyone who uses the dataset.” (GO FAIR). In the guidelines the submitter is 
encouraged to link documentation in the metadata field “References” that describes the 
vocabulary, ontologies and thesauri that are used in either the data or the metadata. MI test 18 
and 19 evaluates whether the metadata uses FAIR vocabularies in a weak and a strong test. 
Both tests got a 90% success rate as item nine once again stands out from the rest. The 
descriptions of the tests are as follows; Test 18: “Maturity Indicator to test if the linked data 
metadata uses terms that resolve. This tests only if they resolve, not if they resolve to FAIR 
data, therefore is a somewhat weak test.” Test 19: Maturity Indicator to test if the linked data 
metadata uses terms that resolve to linked (FAIR) data (The FAIR Maturity Evaluation 
Service). From studying the ten evaluated datasets it could be argued that there are no obvious 
reasons as to why item nine stands out from the rest of the items on these tests.  

5.1.11 I3. (meta)data include qualified references to other (meta)data  
There is a possibility for the submitter to include references of their choosing in the metadata 
form, which is consistent with the idea of the repository being a catch-all repository. 
According to Jacobsen et al. a qualified reference includes an explanation of the connection 
between resources. In some cases, the title of the metadata field can be considered enough to 
explain the connection to the reference listed there. But for some fields, that is simply not the 
case. For instance, in the metadata field called “References” it is possible to add multiple 
references but it is not possible to add specific information, in a structured way, for each of 
the added references. The MI test connected to this principal evaluates if metadata interpreted 
as Linked Data links to another resource. (The FAIR Maturity Evaluation Service). However, 
the concept of Linked Data is not discussed in any of the sources used for interpretation of the 
FAIR principles in this project and has therefore not been considered.  

5.1.12 R1. meta(data) are richly described with a plurality of accurate and 
relevant attributes 

The definition of relevant attributes referred to in principle R1 is, to some extent but not fully, 
defined through principle R1.1, R1.2 and R1.3 (Jacobsen et al. 2020). Relevant attributes that 
are not addressed in the subprinciples can be keywords, checksum, readme file, manifest file, 
research category, item type, title and description. As seen in table 3, some of these exist as 
metadata fields in the submission form. A checksum is generated automatically for every file 
submitted to the SciLifeLab Data Repository. Through the guidelines, the submitter is advised 
to include both a readme file and a manifest file when submitting an item to the repository. 
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5.1.13 R1.1. (meta)data are released with a clear and accessible data usage 
license 

When publishing an item, it is mandatory to choose a licence that apply for the uploaded 
digital object. The chosen licence appears on the item record in the SciLifeLab Data 
Repository as a link. This link directs to a webpage where the licence is described in detail. 
For principle R1.1, one MI test classified as weak and one as strong, evaluates whether a 
machine can find the licence of an item. As seen before, item nine gets a different result then 
the rest of the items even in this case. Item nine has the licence type “restricted access”, but 
this does not seem to be the explanation for the results as two more of the evaluated datasets 
have the same licence.  

5.1.14 R1.2. (meta)data are associated with detailed provenance 
What is included in the term ‘detailed provenance’ can differ depending what type of digital 
object it is associated with. As seen in table 3, there is a number of predefined item types to 
choose from when submitting an item to the SciLifeLab Data Repository. As this is the case it 
would make sense to implement a function in the SciLifeLab Data Repository in order to 
make it possible for item type specific metadata fields. However, as this is not possible, 
desirable information have instead been included as suggestions of what to add in the 
description field. Some information can be assumed to be relevant for any item type in the 
context of provenance. For instance, author, publisher and funder. These three are metadata 
fields in the metadata form. The author list should include everyone who should be credited 
for the item. Before reusing an item, it can also be of interest to know why the data was 
generated in the first place (Jacobsen et al. 2020). As a result, advice to add that kind of 
information is included in the guidelines. By making it mandatory to add a contact email, 
someone with interest in the item always has a way to reach out and ask more questions about 
the item and its provenance. As there were no test covering principle R1.2 in the MI test 
collection used for the evaluation no conclusions of how well the items submitted to the 
SciLifeLab Data Repository would perform, on such a test, can be drawn.  

5.1.15 R1.3. (meta)data meet domain-relevant community standards 
As mentioned, when discussing principle I1, a link to the SciLifeLab Data Guidelines is 
included in the submission guidelines. Submitters are encouraged to prepare the data and 
metadata according to the domain-relevant community standards listed in those guidelines. 
The MI test collection used do not include any test covering principle R1.3. 

5.2 Ethics 

The use of the FAIR principles can maximize the benefit and impact of generated research 
material. Maximizing both the benefit and impact of research is important from an ethical 
point of view.  Once a study has been conducted and data has been generated it is of great 
importance to publish and store this research material in a way that makes it possible to share 
it. A study needs to be able to be controlled by another part. In this context the term 
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‘controlled’ covers the possibility for another part to carry out the study in the same manner  
as it is of  great importance that flaws in a study can be detected by another party 
(Vetenskapsrådet 2017). Just as new technology can compose a risk, it can also be a positive 
aspect. Future technologies can enable analyses not possible today. Therefore, research 
material can have a high value on its own and be of interest to future generations 
(Vetenskapsrådet 2017). A study performed by Mello et al. showed that clinical trial 
participants regarded the primary benefit of data sharing to be the ensuring of most scientific 
benefit possible to come from people’s participation in clinical trials. The same study also 
showed that more than 80% of the participants considered the benefits of data sharing 
outweighed potential associated risks (Mello et al. 2018). When an individual trust a 
researcher with their time and body, it is important that the research community proves itself 
to be worthy of this trust. From an ethical point of view, it is, for these reasons stated, 
important to use all of the data collected from a study performed with human participants.  

6 Conclusion 
There is still a lot that could be done to increase the FAIRness of data produced at 
SciLifeLab. However, requiring Figshare as a service for an institutional repository and 
creating guidelines specific for the SciLifeLab Data Repository, as opposed to use the 
standardized guidelines provided by Figshare, are important steps towards increasing the 
FAIRness of the data. As for the improvements of this project, it would have been interesting 
to evaluate more items published on the SciLifeLab Data Repository. For a more thorough 
analysis it would have been desirable to evaluate the same ten datasets using other FAIR 
evaluation tools. In a comparison of that sort, it would have been particularly interesting to 
further study the differences between the tests covering an items data and tests covering other 
parts of the item.  

The results show that the FAIR evaluation tests scores best for the reusability of the items and 
worst for the accessibility of the items. However, out of the four principles covering 
reusability only one is tested here and out of the four principles covering accessibility, three 
out of those are tested here. For the two remaining properties, findability and interoperability, 
the MI-tests evaluates all principles though not every aspect of each principles. Since the MI-
tests is not consistent in what is actually tested for the different properties, it is not possible to 
draw any decisive conclusions from the results of this study. 
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Appendix A 
This appendix is published on https://www.scilifelab.se/data/repository/submission/. 

Data submission guidelines 
 
Prepare your data 
See the SciLifeLab data guidelines.  
 
How to upload data 
There are several ways to upload your data: 

1. Through My data where you can drag and drop files of up to 5GB (default limit).  
2. Using the FTP uploader or the Figshare API, especially when working with large 

file/s - most web browsers can only cope with single file uploads of up to 5 GB. For 
more on uploading using the FTP uploader or the API, see here. 

 
Readme and Manifest files 
When publishing an item on the SciLifeLab Data Repository, consider uploading both a 
README file and a manifest file to the item. This will improve accessibility for those 
downloading the item. The README file should preferably contain the same metadata as that 
of the metadata form, including the DOI to the item. The manifest file should contain a list of 
every file included in the item. When uploading a file to the SciLifeLab Data Repository, a 
checksum for the file is automatically generated. Click on Preview item in the metadata form 
to view the files checksum.  
 
An example of a manifest file can be found here.   
 
Metadata 
When uploading an item you will be asked to fill in a metadata form. The metadata form 
includes both mandatory and non-mandatory fields. The purpose of filling out the metadata 
form thoroughly is to maximize the reusability of the item. Once an item is published on the 
SciLifeLab Data Repository it should be self-explanatory. The SciLifeLab Data Repository 
should be used as a catch-all space, i.e. everything that is connected to the submitted item 
should also be submitted to or linked to here.  
 
Title 
This is a mandatory field where a title for the submitted item should be entered. The title 
should have an understandable scientific meaning, strive for an informative yet concise title. 
If the item is connected to an article, it may be appropriate for the item title to be the same as 
the title of the article or to include the article title in the item title.  
 
Authors 
This is a mandatory field where the submitter can add the authors of the item. Every author 
that has been involved in the creation of the item should be added here; adding all of the 
authors makes the item more findable.  
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If the item is connected to an article the authors listed here could be the same as the authors of 
the article, but this is not always the case.  
 
Categories 
This is a mandatory field where a discipline category is chosen for the item. The list of 
categories is fixed and based on the Australian and New Zealand Standard Research 
Classification (ANZSRC) Fields of Research (FOR) codes. Choose all categories that apply 
for the item. The list of categories is not specific for the field of life science which sometimes 
can make it difficult to find a correct category. However, remember that the keywords can be 
used to increase specificity in those cases.  
 
Group (only for reviewers) 
This is a mandatory field that is filled out by a reviewer. The purpose of this field is to 
connect the item with the correct research group or facility where applicable. The submitter 
can contact the data centre regarding questions about the group assigned to the item.  
 
Item type 
This is a mandatory field where the submitter can select what kind of item is being submitted. 
  
The following item types can be uploaded to the SciLifeLab Data Repository: 
  

• Figure. Figures are generally photos, graphs and static images that would be 
represented in traditional pdf publications. 

  
• Media. Media is any form of research output that is recorded and played. This is most 

commonly video, but can be audio or 3D representations. 
  

• Dataset. Datasets usually provide raw data for analysis. This raw data often comes in 
spreadsheet form, but can be any collection of data, on which analysis can be 
performed. 

  
• Poster. Poster sessions are particularly prominent at academic conferences. Posters 

are usually one frame of a Powerpoint (or similar) presentation and are represented at 
full resolution to make it possible to zoom in. 

  
• Journal Contribution. Any type of content formally published in an academic 

journal, usually following a peer-review process. 
  

• Presentation. Academic presentations can be uploaded in their original slide format. 
Presentations are usually represented as slide decks. Videos of presentations can be 
uploaded as media. 

  
• Thesis. In order to distinguish essays and pre-prints from academic theses, we have a 

separate category. These are often much longer text-based documents than a paper. 
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• Software. Code as a research output can either be uploaded directly from your 
computer or through the code management system GitHub. Versioning of code 
repositories is supported. 

  
• Online Resource. Any type of resource available online. 

  
• Preprint. Preprints are manuscripts made publicly available before they have been 

submitted for formal peer review and publication. They might contain new research 
findings or data. Preprints can be a draft or final version of an author's research but 
must not have been accepted for publication at the time of submission. 

  
• Book. Books are generally long-form documents, a specialist work of writing that 

contains multiple chapters or a detailed written study. 
  

• Conference Contribution. Any type of content contributed to an academic 
conference, such as papers, presentations, lectures or proceedings. 

 
When uploading a presentation, poster or a preprint, take extra notice in making sure that you 
have permission to upload all that is included in the item, for example figures.   
 
Keywords 
This is a mandatory field where the submitter can add keywords to the item. The keywords 
can be more specific than the categories and should be used as a means to make the item more 
findable. Facilities submitting an item are encouraged to include the name of the facility as a 
keyword. There is no upper limit of the number of keywords, but remember to keep the 
keywords accurate and relevant. In order to increase interoperability of the item the keywords 
should be written in a formal, accessible, shared and broadly applicable language for 
knowledge representation.  
  
It is a free-text field and so special attention should be paid to the correct spelling of 
keywords. Misspelling keywords will decrease the findability of the item. Searches based on 
keywords are not case sensitive.  
 
Description 
This is a mandatory, free-text field where a description of the item can be added. For someone 
interested in the item it can be informative to know the purpose of the item, e.g. why was it 
generated/produced. If the item is connected to an article, the abstract of the article could be 
included in the description. In this field, information about specific software needed to open a 
file and the version of the software used by the submitters should be stated. Add a URL or 
DOI to this software in the metadata field labelled References. In order to increase 
interoperability of the item the description should be written in a formal, accessible, shared 
and broadly applicable language for knowledge representation.  
 
Specific things to consider depending on the item type:  
 

• Dataset 
State who generated or collected the data and, if possible, specify the date this was done.  
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Specify whether the data is raw or processed. In case of processed data, describe how it has 
been processed.  
  
Funding  
This is a non-mandatory field that can be used to add funding information related to your 
data or other materials in this item. One or several funders and/or grant numbers can be 
added. 
 
 Resource title 
This is a non-mandatory field that should be used to reference the publication connected to 
the item. Only the title of the connected article should be included here.  
 
When the item is published, a title and link to the publication will appear in a box on the 
right-hand side of the public page for the item. This requires that both this field and the field 
labelled Resource DOI are filled out.  

  
Resource DOI 
This is a non-mandatory field that should be used to reference a publication that is connected 
to the item. If the item is connected to an article, the DOI of that article should be included 
here. 
 
When the item is published, a title and link to the publication will appear in a box on the 
right-hand side of the public page for the item. This requires that both this field and the field 
labelled Resource title are filled out. 
 
References  
This is a non-mandatory field where all references besides the reference to the article directly 
connected to the item should be listed. For all references added here, an explanation of it 
should be included in the field "Description" 
  
Below are some examples of references that can be added: 
  

• If the item was presented at a conference, please add a URL of the conference.  
 

• If discipline-specific vocabularies/ontologies/thesauri are used, please include an 
external source in which these are documented. The documentation should preferably 
be accessible for anyone. This will increase both the interoperability and reusability of 
the item.  

 
• A reference to the software needed to open the file (as well as appropriate version) can 

increase the reusability of the item.  
 
Licence 
This is a mandatory field where a licence for the item is stated. A licence normally limits how 
the item can be reused and altered, in what context it can be used and how the creator should 
be credited. It is recommended that the licence selected be as open as possible. The 
appropriate licence can sometimes be specified by the funder or the publisher. If access to the 
item is restricted, the Restricted Access licence should be chosen.  
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Available licences:  
CC0 
CC BY 4.0 
CC BY-NC-ND 4.0 
MIT 
GPL  
GPL 2.0 +  
GPL 3.0 +  
Apache 2.0 
Restricted Access 
 
Publisher 
This is a mandatory field where the submitter should state a publisher. The publisher can be, 
for instance, the university, the institute or the facility with which the submitter is affiliated. 
In general, the publisher is the home organisation of the submitter.  
 
Contact email 
This is a mandatory field that should be filled with the email address of the person to whom 
questions about the item should be directed.  
 
Access request email 
This is a non-mandatory field where the submitter can state an email address to which any 
access requests for the files should be sent. This is useful when the item has restricted access, 
for whatever reason.  
 
How to upload data conditionally  
There are a number of reasons why you may want to conditionally upload your files: 
 

• They may include ethically or commercially sensitive data (see for example 
”Metadata record” below) 

• You may not have the permission to make the data available (see for example 
”Embargo” below) 

• Your data may be stored somewhere else, but you want to link it to this 
repository in order to get a DOI (see for example ”Linked file” below) 

• You want to reserve a DOI for the data that you will include in your 
publication (see for example ”Reserve DOI” below) 

• You want to make the data accessible only to reviewers while you manuscript 
is in the peer review process (see for example ”Sharing private data” below) 

 
Metadata record 
Tick the metadata record only box at the top of the screen and enter a reason for this choice. 
This option only appears if you haven’t uploaded a file to the item. For additional information 
on publishing human data, see here.  
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Embargo 
Select the Apply Embargo button in the metadata form. Select a time period for the embargo; 
for permanent embargoes, select 'permanent embargo' at the bottom of the dropdown menu. 
Choose whether the embargo is on the files only or on the entire content (files and metadata). 
  
The item owner can also optionally add an option reason as to why this item is under an 
embargo. This is useful for people who are viewing the public metadata record. 
  
Linked file 
 Click the Link File button at the top of the screen and copy the link in the box. This option 
only appears if you haven’t uploaded a file to the item.  
  
Reserve DOI  
Click on the Reserve Digital Object Identifier button in the metadata form to reserve a DOI 
for your item. This DOI becomes active when the item is published and can be used to cite 
your data in publications.  
 
Sharing private data 
Click on the Generate private link button in the metadata form to create a link that you can 
share. If desired, this link can be disconnected in the future. Please note that this link should 
not be used to cite your data in publications.  
  
Projects 
Projects are collaborative spaces used for ongoing work. You can upload data that is in 
progress and have collaborators make comments. Projects are secure spaces that can be used 
for sensitive data. You can also collaborate with people outside your institution by inviting 
them to your project. 
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There are two different types of projects: individual projects and group projects. 
  

Individual Projects Group Projects 

Everyone uses their own quota and account 
storage. 

Submitters’ quota will not be used, storage 
allocation comes directly from the project. 

People take their work with them if they 
leave the project. 

All work is stored on institutional storage 
and remains within the project space if 
people leave. 

Items are created using the metadata schema 
of the submitter. 

Contributors must adopt the metadata 
schema of the project owner. 

Items appear in the subgroup of the uploader. Items appear in the subgroup of the project 
owner. 

Items published by users from outside the 
organisation don’t have to go through review 
(if review is turned on for the group). 

Items published by users from outside the 
organisation have to go through review (if 
review is turned on for the group). 

 
Collections 
Collections are ways of collating data and bringing it together under a theme. They can be 
either private or public and can be assigned a DOI.  

  
Publish data 
When ticking Publish, you’ll be prompted to check the license you’ve assigned and the terms 
of use. Your item will then be sent for review by SciLifeLab’s institutional reviewers before 
it’s made publicly available. More information about the reviewing process can be found in 
the Data Reviewing Guidelines. Make sure everything you have submitted is accurate - once 
it’s published, it’s permanently available. 

  
Edit items 
You can go back and edit items after you’ve made them publicly available. Some changes 
may trigger a new version. See here to find out which amendments will generate a new 
version of your item. When a new version is generated, the previous versions will still be 
available. Each version will have its own DOI, where the version number is added as a suffix 
to the original DOI.  
  
You can also batch edit items that have already been published: in My Data, select the items 
to be updated, click on Actions at the top of the page, and select Edit in batch. Once you’ve 
selected the items to be edited in bulk, select the metadata fields to edit. 
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When editing an embargoed record, the same changes that trigger a new version for public 
items will send the item back for review. Amending or removing the embargo will also send 
the item back for review.  
  
Delete items 
Click on the Delete item button in the metadata form to delete a private item.  
 
Published items are considered to be published permanently and can only be deleted in special 
cases.  
 
For further questions, please contact datacentre@scilifelab.se.  
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Appendix B 
This appendix is published on https://www.scilifelab.se/data/repository/review/. 

Data reviewing guidelines 
 
Reviewing is the act of approving or rejecting an submitted item, with feedback, before it 
becomes publicly available.  
 
Reviewers 
There are two different types of reviewer, institutional and group reviewer. An institutional 
reviewer can approve and manage revision requests from every group in the SciLifeLab 
institution. Whereas a group reviewer only can manage requests coming within their group 
and subgroups below their managed groups.  
 
Institutional reviewer 
This role is available only in the Configure institution page. Institutional reviewers can assign 
and unassign requests from everyone.They can also edit all the metadata for the items sent in 
for review and assigned to them. Institutional reviewers can add comments and send emails to 
submitting authors, for any of the pending/open requests visible to them. 
As an institutional reviewer you can turn on reviewing in the Administration page by 
selecting the group you want to turn on reviewing for (groups inherit reviewing settings, so if 
you turn it on at the top level, all subgroups will have reviewing turned on, as well), selecting 
Configure, and scrolling down to Administration. There, you will have the option to turn on 
reviewing. 
 
Group reviewer  
This role is available only in the Configure group page, displayed as Reviewer in the role 
drop down. Group reviewers can only assign requests to themselves. They can also edit all the 
metadata for the items sent in for review and assigned to themselves. Group reviewers can 
add comments and send emails to submitting authors for any of the pending/open requests 
visible to them. 
 
Notification of the reviewers  
When an end user chooses to publish an item on the SciLifeLab Data Repository, an email is 
automatically sent to every reviewer stated as reviewers for the group the item is published 
in.  

  
All reviewing requests can be found in the reviewing pool from the reviewer account. All 
reviewers set either at the group level or institution level will receive both email notifications 
and will also have them listed in the reviewing pool. If you would like to receive reviewing 
requests for every subgroup at your institution, you will need to add yourself as a reviewer to 
each subgroup or you can simply set yourself as an institutional reviewer. While you won't be 
displayed as a reviewer on every Edit group page, you will be an implicit reviewer there and 
you will receive all the requests. 
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If the user creates the item in My data, then the review request will go to the group the user is 
assigned to. If the user creates the item in a group project, then the reviewing request is sent to 
that group.  
  
Please note: when creating items in projects, it is important to remember that reviewing is 
connected at group level, so depending on the group you select to link the project to might or 
might not have reviewing turned on. 
 
View review requests 
To view items for review, click on the dropdown menu and select Review requests. You will 
then see all open review requests, whether they’ve been assigned to you or not. You can opt 
to view only your assigned requests and sort by newest or oldest first. The number you see in 
the menu displays unassigned, open requests. The number might be different from what you 
see when you enter the pool. By default, the pool shows all the requests even if they are 
assigned already, filtered by the group(s) you can review. If you know there are open review 
requests but you cannot see them, it means they must be assigned to groups that you cannot 
review.  
  
Assign a reviewer 
To process an item through review, select the item and assign it to yourself as the reviewer. 
As an institutional reviewer, you can assign the request to yourself or to other reviewers that 
are assigned to the same group of the request. If you are a group reviewer, you can only 
assign the request to yourself. 
 
Once a reviewer has been assigned to review an item, they will review the item according 
to the following checks. 
 
Check the uploaded item 
✓ Check if the item appears to contain human data. Consider contacting the submitter if you 
have any doubts regarding this.  
✓ Does the item include a README file 
✓ Does the README file include a DOI to the item 
✓ Does the item include a manifest file 
 
An example of a manifest file can be found here.  
 
Check the items metadata 
 The purpose of filling out the metadata form thoroughly is to maximize the reusability of the 
item. Once an item is published on the SciLifeLab Data Repository it should be self-
explanatory. The SciLifeLab Data Repository should be used as a catch-all space, i.e. 
everything that is connected to the submitted item should also be submitted to or linked to 
here.  
 
Title 
This is a mandatory field where a title for the submitted item should be entered. The title 
should have an understandable scientific meaning, strive for an informative yet concise title. 
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If the item is connected to an article, it may be appropriate for the item title to be the same as 
the title of the article or to include the article title in the item title.  
  
✓ In the case of the item being connected to an article, check if the title corresponds to the 
title of the article. If not, consult with the submitter to determine whether this was intentional. 
 
Authors 
This is a mandatory field where the submitter can add the authors of the item. Every author 
that has been involved in the creation of the item should be added here; adding all of the 
authors makes the item more findable.  
  
If the item is connected to an article the authors listed here could be the same as the authors of 
the article, but this is not always the case.  
  
✓ In the case of the item being connected to an article, check if the authors listed here seem 
reasonable in relation to the authors of the article. Consider contacting the submitter if you 
have doubts about the authors stated.  
 
Categories 
This is a mandatory field where a discipline category is chosen for the item. The list of 
categories is fixed and based on the Australian and New Zealand Standard Research 
Classification (ANZSRC) Fields of Research (FOR) codes. Choose all categories that apply 
for the item. The list of categories is not specific for the field of life science which sometimes 
can make it difficult to find a correct category. However, remember that the keywords can be 
used to increase specificity in those cases.  
 
Group (only for reviewers) 
This is a mandatory field that is filled out by a reviewer. The purpose of this field is to 
connect the item with the correct research group or facility where applicable. The submitter 
can contact the data centre regarding questions about the group assigned to the item.  
 
✓ Choose the correct group for the item. If the item does not have a clear connection to one 
specific group, choose the highest group level, Science For Life Laboratory.  
 
Item type 
This is a mandatory field where the submitter can select what kind of item is being submitted. 
  
✓ Check if the uploaded item is labelled with the correct item type.  
  
The following item types can be uploaded to the SciLifeLab Data Repository: 
  

• Figure. Figures are generally photos, graphs and static images that would be 
represented in traditional pdf publications. 

  
• Media. Media is any form of research output that is recorded and played. This is most 

commonly video, but can be audio or 3D representations. 
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• Dataset. Datasets usually provide raw data for analysis. This raw data often comes in 
spreadsheet form, but can be any collection of data, on which analysis can be 
performed. 

  
• Poster. Poster sessions are particularly prominent at academic conferences. Posters 

are usually one frame of a Powerpoint (or similar) presentation and are represented at 
full resolution to make it possible to zoom in. 

  
• Journal Contribution. Any type of content formally published in an academic 

journal, usually following a peer-review process. 
  

• Presentation. Academic presentations can be uploaded in their original slide format. 
Presentations are usually represented as slide decks. Videos of presentations can be 
uploaded as media. 

  
• Thesis. In order to distinguish essays and pre-prints from academic theses, we have a 

separate category. These are often much longer text-based documents than a paper. 
  

• Software. Code as a research output can either be uploaded directly from your 
computer or through the code management system GitHub. Versioning of code 
repositories is supported. 

  
• Online Resource. Any type of resource available online. 

  
• Preprint. Preprints are manuscripts made publicly available before they have been 

submitted for formal peer review and publication. They might contain new research 
findings or data. Preprints can be a draft or final version of an author's research but 
must not have been accepted for publication at the time of submission. 

  
• Book. Books are generally long-form documents, a specialist work of writing that 

contains multiple chapters or a detailed written study. 
  

• Conference Contribution. Any type of content contributed to an academic 
conference, such as papers, presentations, lectures or proceedings. 

 
When uploading a presentation, poster or a preprint, take extra notice in making sure that you 
have permission to upload all that is included in the item, for example figures.   
 
Keywords 
This is a mandatory field where the submitter can add keywords to the item. The keywords 
can be more specific than the categories and should be used as a means to make the item more 
findable. Facilities submitting an item are encouraged to include the name of the facility as a 
keyword. There is no upper limit of the number of keywords, but remember to keep the 
keywords accurate and relevant. In order to increase interoperability of the item the keywords 
should be written in a formal and broadly applicable language.  
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It is a free-text field and so special attention should be paid to the correct spelling of 
keywords. Misspelling keywords will decrease the findability of the item. Searches based on 
keywords are not case sensitive.  
  
✓ Check if the keywords appear to be spelled correctly. Consider contacting the submitter if 
you have doubts about the spelling.  
 
Description 
This is a mandatory, free-text field where a description of the item can be added. For someone 
interested in the item it can be informative to know the purpose of the item, e.g. why was it 
generated/produced. If the item is connected to an article, the abstract of the article could be 
included in the description. In this field, information about specific software needed to open a 
file and the version of the software used by the submitters should be stated. Add a URL or 
DOI to this software in the metadata field labelled References. In order to increase 
interoperability of the item the description should be written in a formal, accessible, shared 
and broadly applicable language for knowledge representation.  
 
Specific things to consider depending on the item type:  
 

• Dataset 
State who generated or collected the data and, if possible, specify the date this was done.  
  
Specify whether the data is raw or processed. In case of processed data, describe how it has 
been processed.  
 
✓ In the case of the item being connected to an article, check if the article abstract is included 
in the description. 
  
Funding  
This is a non-mandatory field that can be used to add funding information related to your 
data or other materials in this item. One or several funders and/or grant numbers can be 
added. 
 
 Resource title 
This is a non-mandatory field that should be used to reference the publication connected to 
the item. Only the title of the connected article should be included here.  
 
When the item is published, a title and link to the publication will appear in a box on the 
right-hand side of the public page for the item. This requires that both this field and the field 
labelled Resource DOI are filled out.  
  
✓ Check that nothing more than the title of the connected article is stated here. 
  
Resource DOI 
This is a non-mandatory field that should be used to reference a publication that is connected 
to the item. If the item is connected to an article, the DOI of that article should be included 
here. 
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When the item is published, a title and link to the publication will appear in a box on the 
right-hand side of the public page for the item. This requires that both this field and the field 
labelled Resource title are filled out. 
  
✓ Check if the resource DOI matches the stated resource title. 
 
References  
This is a non-mandatory field where all references besides the reference to the article directly 
connected to the item should be listed. For all references added here, an explanation of it 
should be included in the field "Description" 
  
Below are some examples of references that can be added: 
  

• If the item was presented at a conference, please add a URL of the conference.  
 

• If discipline-specific vocabularies/ontologies/thesauri are used, please include an 
external source in which these are documented. The documentation should preferably 
be accessible for anyone. This will increase both the interoperability and reusability of 
the item.  
 

• A reference to the software needed to open the file (as well as appropriate version) can 
increase the reusability of the item.  

 
Licence 
This is a mandatory field where a licence for the item is stated. A licence normally limits how 
the item can be reused and altered, in what context it can be used and how the creator should 
be credited. It is recommended that the licence selected be as open as possible. The 
appropriate licence can sometimes be specified by the funder or the publisher. If access to the 
item is restricted, the Restricted Access licence should be chosen.  
 
Available licences:  
CC0 
CC BY 4.0 
CC BY-NC-ND 4.0 
MIT 
GPL  
GPL 2.0 +  
GPL 3.0 +  
Apache 2.0 
Restricted Access 
  
✓ If it is a metadata record only, check that the licence is Restricted Access.  
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Publisher 
This is a mandatory field where the submitter can state a publisher. The publisher can be, for 
instance, the university, the institute or the facility with which the submitter is affiliated. In 
general, the publisher is the home organisation of the submitter and not the data owner.  
  
✓ Check that a publisher has been stated correctly.  
 
Contact email 
This is a mandatory field that should be filled with the email address of the person to whom 
questions about the item should be directed.  
 
Access request email 
This is a non-mandatory field where the submitter can state an email address to which any 
access requests for the files should be sent. This is useful when the item has restricted access, 
for whatever reason.  
  
✓ If possible, check that the email address stated is a functioning email address.  
 
Give feedback to the submitter  
After the reviewer has checked the item and its metadata, they will be given three options.  
 

• Approve and publish  
• Decline and return  
• Comment  

 
Approve and publish  
See “Publish” below. 
 
Decline and return 
This option is relevant when the item is unsuitable for publication on the repository. The 
submitter will be notified of this by email. The reviewer should include a comment specifying 
why the item is declined and returned.  
 
Comment 
This option is relevant when there are more substantial ‘errors’ in the item/metadata that 
needs to be edited by the submitter. Tick the Notify owner by email box and the comment 
will be sent to the submitter of the item by email. The submitter can then reply to this email. 
This way, the comments can be discussed in order to make adjustments required before 
approval.  
 
Publish  
The option Approve and publish is relevant when the item can be published as it is or when 
you only detect small ‘errors’ in the metadata that can be edited directly by the reviewer 
without consulting the submitter. If there is mandatory metadata missing or if you simply 
want to change some of the metadata, please use the Save button from the Edit item tab 
before approving. If you do not save the changes, you will approve the previous version.  
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When the reviewer is happy with both the item and its metadata the reviewer should choose 
the option Approve and publish. The submitter will be notified of this by email. 
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Appendix C 
 
A specification of all ten datasets used for evaluation with the FAIR Evaluation Services.  

Item number DOI 
1 10.17044/scilifelab.13246817.v1 
2 10.17044/scilifelab.13181273.v1 
3 10.17044/scilifelab.13280867.v1 
4 10.17044/scilifelab.13293344.v1 
5 10.17044/scilifelab.13297784.v1 
6 10.17044/scilifelab.13229168.v1 
7 10.17044/scilifelab.12901388.v1 
8 10.17044/scilifelab.13005311.v2 
9 10.17044/NBIS/G000010 

10 10.17044/scilifelab.12662153.v2 
 
 

 




