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1. Introduction

On May 31, 2019 the Deliverable “D2.3 - Guidelines for implementing FAIR open data policy
in health research” was sent, as scheduled, to the Grant Management Services of the
European Commission.

On March 10, 2020 the FAIR4Health 3rd General Assembly, held virtually because of Covid-
19 the outside expert, Izaskun Lacunza, for assisting to the project officer, Pepa Krasteva,
during the review procedure of the project mentioned and discussed with partners a lack
of the profiles and skills of people in charge to implement the first version of the
FAIRfication Workflow presented and suggested its inclusion as an improvement of the
project.

What was perceived by partners as a good point for discussion and a take into
consideration for a long discussion, especially for task T7.6 (Training materials for
FAIR4Health platform and agents’ agile uptake [M21-M36]) was a very surprising reason
for the rejection of the whole deliverable D2.3. The text of the letter rejection literally said:

On date 10/05/2020, the officer "Pepa KRASTEVA" has requested the revision of
the submission for the deliverable with title "Guidelines for implermnenting FAIR open
data policy in health research " and number "3" for the project "FAIR4Health
(824666)".

Request for revision comment:

The deliverable is exhaustive and very good. However, a section devoted to a first
attempt of definition of profiles/skills/competences required for the FAIRIFICATION
process would very much enrich the deliverables. Of course, each data owner will
need to taylor their teams. But, at the moment, the deliverable does not give at
least a hint of the type of professionals needed for the task of fairification.

This was very surprising because nor profiles, skills nor competences were planned in the
memory of the project and so no partners were in charge of it nor budgeted or even
considered. And it was not because we are aware about the importance and the work that
other European funded project and other institutions are working on this crucial issue.

After some discussions, the Principal Investigator (Pl) considered the suggestion a
reasonable improvement to the project and an opportunity to update the FAIRification
Workflow and align our vision with the work made deeply by others European projects and
other special working groups about skills and competences at European Open Science
Cloud (EOSC) or Research Data Alliance (RDA), among others. The main concern was about
the time and partner in charge of the work because it was out of scope of the initial
memory. Finally, the logic decision was that the partner responsible of the Work Package
2 (UC3M) took over the initial writing of the review for discussion with the other partners.
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Reading the rejection letter, reviewing the minutes notes of the review process and asking
to the outside expert for clarification the Pl and the UC3M agreed to write an annex to the
D2.3 to meet the requirements made by the Project Officer, basically: the human factor,
to complete the human part of the fairification process and describe briefly profiles,
competences and skills of the people involved in it.

2. The FAIRification Workflow

Since the date of the deliverable (May, 31 2019) the FAIRification Workflow has evolved.
We would like to take this opportunity to present version 3 of this workflow.

B

Raw Data Analysis

B  HBH B

Licence attribution Make datalinkable Semantic modeling |+—

Metadata

: — Publishing — | FAIR Data
aggregation

Figure 1 FAIRIfication Workflow v.3.

The discussions with the outside expert during the reviewing process and the comments
on the rejection letter is linked to a previous version of this workflow and essentially
criticized a lack of definition of the profiles and skills needed to accomplish the tasks
enumerated in the workflow. Basically, who will be the people in charge of performing this
tasks and what skills will be need it to succeed.

3. Digital skills concern: an overview about FAIR data

The European Commission promote various initiatives aimed at increasing training in digital
skills for the workforce in all fields. The digital skills challenge requires a long-term strategy
and the new Digital Europe Programme, dedicate a budget of €600 million to advanced
digital skills. Reports about digital gaps and digital skills are almost uncountable since last
decade in all fields, including health care and health research. And The Digital Skills and
Jobs initiatives repository lists some of Europe's best digital skills projects.
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Digital skills, digital competencies, digital capabilities or digital literacy are very close
concepts related to what a person need to know and be able to do with technology devices
and software programs for a better life and a better performance of his/her work. Digital
skills usually are classified in at least three levels: basic, intermediate and advanced which
will be dependent of the context (place and field of work/life) and the time (technologies
evolve very rapidly) where to apply it. We will focus only on those related with science and
research and specially on FAIR data and data skills.

The Final Report and Action Plan from the European Commission Expert Group on FAIR
Data, Turning FAIR into reality [1] recognized that:

“there is an urgent need to develop skills in relation to FAIR data. These skills fall broadly
into two categories: data science and data stewardship. In the context of research, data
science skills can be understood as the ability to handle, process and analyse data to
draw insights from it. Data stewardship, meanwhile, is a set of skills to ensure data are
properly managed, shared and preserved, both throughout the research lifecycle and
for long-term preservation”.

The report advocates for all researchers to have a basic level of data skills. It does not
mean that all researchers should be data science experts or data stewardships, but at least
must to be able to understand the importance of collect, manage, share and preserve data
and the ability to analyze those data generated from research. The report support multiple
formal and informal pathways to learning.

There are currently several important projects and groups working around FAIR data skills,
trying to set the framework of these skills, in order to define the profiles, competences,
curriculum, momentum in the research career and even reward system for a better
recognition of that research activity. The "DRAFT Final Report: Building digital workforce
capacity and skills for data-intensive science”, from OECD Global Science Forum (OECD
Global Science Forum, 2020) identify five key action areas that need to be addressed in
parallel in order to build and maintain digital workforce capacity for data-intensive science
(Figure 2).
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Integrate digital workforce identify the key competencies,
. . skills and roles required for
capacity development into :
broader science policy data-intensive science in
different contexts

frameworks and actions,
e.g. for open science
and research integrity.

Support training in
foundational digital skills and

more specialized skills for

Support development of communities for new scientists and research support

professional roles, learners and trainers. O

Figure 2 Five key action areas and goals for digital research workforce capacity
development [2]

It seems that the term “data steward” as the person in charge of the research data
management during the whole life cycle of data has come to stay. It is not the only term
accepted and there are new proposed profiles like “professional research support staff”, or
“research software engineers” [2]. There are more international organizations working on
designing what is needed in terms of training this kind of skills needed for data stewards.
The Research Data Alliance (RDA) has formed a Professionalizing Data Stewardship Interest
Group but there is also many more initiatives like the GO-FAIR Data Stewardship
Competence Centers network (DSCC), aiming for networking and practical cooperation,
reuse of assets and convergence between national and international DSCCs at universities
or other research performing institutions; European projects like FAIRSFAIR, for
professionalize data science and data stewardship; NI40S, National Initiatives for Open
Science; or more subject oriented like the ENVRI-FAIR Project working on environmental
data, but also about capacity building for improved skills of the Research Infrastructure
personnel so they can develop and maintain the FAIR infrastructures; or ELIXIR, the
European infrastructure for biological information, competencies, skills and curriculum
building in Research Data Management (RDM) and data stewardship, with a training
platform, the TeSS portal, to share & exchange training content and events.

The European Open Science Cloud (EOSC) has formed also the EOSC Training & Skills
Working Group for working on a minimal skillset and they just released a draft diagram to
improve the visibility of the EOSC users system, with specific training needs, of e.q.
different scientific communities, individual researchers and institutions has been developed
and discussed.
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Figure 3 EOSC users’ systemn and data skills. Source:
https.//www.eoscsecretariat.eu/news-opinion/minimal-eosc-skill-set-
competence-centers-and-national-digital-skills-strategies

The Competence Centers Task Force of this EOSC group is “outlining organizational models
for the training and skills elements of the Research Infrastructures, national and
institutional competence centers targeting professional groups that support researchers in
the stewardship of research outputs, EOSC-service providers, trainers and researchers -
EOSC-users”. Somehow this working group is benefiting from previous works (Edison
project for Data Science profession or from FAIR4S - FAIR Stewardship Skills for Science
and Scholarship, from EOSCpilot project.

There are also some national coordination efforts. In Wildgaard [3] can be found results of
the analyses of data stewards activities in Denmark. They identified four common roles
that appear across all sectors and are supported to varying degrees in current educations
of Data Stewards: Data Stewards as an Administrator, Analyst, Developer and Agent of
Change. They recommend an educational model that supports: experiential learning and
internships; flexibility to encompass the activities and commitment that successful
internships entail and, has a balance of practice in “hard” technical skills such as
programming and workflow optimization, soft skills in teaching, communication,
networking and project management as well as disciplinary knowledge and good data
management practices (ethics, policy and accountability). There is a very precise list of
skills and competencies almost mandatory for data stewards.

Although there are some more national initiatives we will finish this brief review with the
work done by probably the most advanced country in data stewardship education:
Netherlands. Their National Coordination Point Research Data Management (LCRDM)
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coordinate the professionalization of data stewardship cooperating with GO-FAIR Data
Stewardship Competence Centers, research institutes and universities. In a recent report
they identified three task areas of Data Stewards: Embedded and operational; Generic and
advisory; Policy, strategy and coordination [4].

4.Research profiles, skills and FAIR data competencies

EURAXESS classify research profiles and competences in four groups R1-R4:

1. First Stage Researcher (R1). Individuals doing research under supervision in industry,
research institutes or universities. It includes doctoral candidates.

2. Recognised Researcher (R2). PhD holders or equivalent who are not yet fully
independent).

3. Established Researcher (R3). Researchers who have developed a level of
independence.

4. Leading Researcher (R4). Researchers leading his/her research area or field. Include
the team leader of a research group or head of an industry R&D laboratory. In
particular disciplines as an exception, leading researchers may include individuals
who operate as lone researchers.

The European Open Science Cloud for Research pilot project (EOSCpilot) published a report
summarizing the outcomes, recommendations and conclusions of the EOSCpilot WP7 on a
skills and capability framework (FAIR4S’) [5]. The report identified a group of core skills
related to research data management and distinguish the three typical level of expertise
for each group: basic, intermediate and expert and describes for each what knowledge,
skills and attitudes or aptitudes are needed depending on the research profiles (R1-R4). The
report provides on annex B a complete list of tables with FAIR4S skills competences and
capabilities as well as recommended expertise by professional group and service role.
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FAIR4S competences and capabilities Recommended expertise by professional group and service role

Researchers Data Scientists
R2 R3

2
2

Prepare and document data/code to make outputs FAIR
Data quality using open dard

Assess FAIRness and check policy compliance
Data transfer and long-term storage
Format and media migration
Software review and preservation
Publish FAIR outputs on recommended repositories
Publish Access control and management
and Ethical application of patents, licences
Open access publishing and self-archiving
release Documentation for public use, lay understanding

Appraise
and
preserve

b 4 et

gaging in open i ion bey ac
Recognise, cite and acknowledge contributions
Metadata and persistent id. exposure
Visualisation and presentation of results
Evaluation of repository and publishing platforms

Searching repositories and scientific databases
Vocabulary/ ontology application
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Govern
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Figure 4 Example of FAIR4S competences, capabilities, grouped by core skills and
recommended expertise by professional group. Source: [5]

The report “Towards FAIR Data Steward as profession for the Life sciences” from a funded
project by the ZonMw Personalised Medicine Programme [6] also provides a matrix with a
detailed description of the function (responsibilities and tasks), competencies (knowledge,
skills and abilities) and learning objectives for three data steward roles (‘policy’, ‘research’
and ‘infrastructure’), structured by eight competence areas.

5. The FAIRification Workflow: profiles, skills and
competences

The question to be answered in this annex was who will be the people (profiles) in charge
of performing tasks related with the FAIRification Workflow and what skills will be need it
to succeed. Will be needed to hire new people with new skills at Health Research
Performing Organizations (HRPOs)? If so, how many, what profiles and skills will be
needed?

Researchers profiles and competences are well and already defined by Euraxess (from R1
to R4). To be competitive in the European Research Area and in the use of data-intensive
science, Research Performing Organizations will need to add some new skills for their
researchers and some new profiles in their institutions. Although data steward seems to be
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the most accepted name for designing someone able to manage data in the data life cycle
it is also common to found references to names like: data manager, data advisor, data
consultant, data scientist, research data manager, research software engineer, ethics and
data protection advisor, data librarian, data service architect. Depending on the size of the
institution and the context of HRPOs, data stewards can work for central services or
embedded in projects or departments: libraries, ICT departments, Research data support
departments, per faculty/ department or per project/ programme [4].

According to the OECD report [2] in the European context it has been proposed that 1 in
20 members of the research workforce should be digitally skilled research support
professionals, which supports anecdotal evidence that the present ratios are inadequate.
And Barend Mons, co-leader of GO FAIR and the International Science Council’'s committee
on data and professor at Leiden University Medical Center in the Netherlands, states that
“Europe will have at least 10 million serious data producers among its 70 million science
and technology professionals and 1.7 million researchers. So we will need to educate about
500,000 data stewards of various kinds to support researchers through experimental
design and data capture, curation, storage, analytics, publication and reuse” and propose
to invest up to 5% of the scientific research budget needs to be dedicated to the
management of FAIR data [7].

With all this in mind, we must be aware of one size does not fit all. First, we must consider
HRPOs sizes: small, medium and large HRPOs. Depending on the size we will have more or
less type and quantity of researchers, from R1 to R4. But what it seems unquestionable in
the short term are two facts: researchers will need to learn new competences and skills
and HRPOs will need to hire new data stewards, data scientists, data manager... whatever
they want to call it to help in the research process. jHow much of them? It will depend on
the size: according to the optimistic view of Barend Mons [7] 1 every 20 researchers.
According to some of the analysis made in US or Australia cited by the OECD GSF DRAFT
Final Report: Building digital workforce capacity and skills for data-intensive science the
current situation [2] is 1 data steward per 60-70 researchers.

We do not mean that data stewards, data scientists, data manager, lab assistants, data
librarian or research data manager are synonyms and that we should not distinguish
different profiles and different skills but in order to simplify we will refer only to data
stewards being aware that different profiles usually have different skills and every HRPO
will require each profile depending on their own needs. More people and more
differentiated profiles and skills will probably show a more maturity model of research data
management at HRPOs.

In our approach we conceive two profiles: researchers (R1-R4 but mainly will refer to R3-
R4) and data stewards, as professionals (embedded or working for IT or Library Services)
helping in the research process, especially in everything related with FAIR data
management. Following the DigComp 2.1 Digital Competence Framework for Citizens [8]
all people with these two profiles have the basic competencies in the five areas of the
DigComp 2.1 framework:
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1. Information and data literacy 2. Communication and collaboration
1.1.  Browsing, searching, 2.1. Interacting through digital
filtering data, information technologies

and digital content
2.2. Sharing  through digital

1.2. Evaluating data, technologies
information  and  digital
content 2.3. Engaging in  citizenship
through digital technologies
1.3. Managing data, information
and digital content 2.4. Collaborating through
digital technologies
2.5. Netiquette
2.6. Managing digital identity
3. Digital content creation 4. Safety
3.1. Developing digital content 4.1.  Protecting devices
3.2. Integrating and re- 4.2.  Protecting personal data and
elaborating digital content privacy
3.3. Copyright and licences 4.3.  Protecting health and well-
being
3.4. Programming
4.4. Protecting the environment
5. Problem solving

5.1.  Solving technical problems
5.2. Identifying needs and technological responses
5.3. Creatively using digital technologies

5.4. Identifying digital competence gaps

The OECD see some missing competences in the research context: understanding of
advanced statistics, understanding of requirements for reproducibility, following open
science principles, including citing and attribution practices to research data and software
or visualisation techniques and protection sensitive data via anonymization tools and
techniques, etc. Competences that are well explained in the FAIR4S tables. The Figure 5
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shows a combination of DigComp 2.1 and FAIR4S mixed by colors with the FAIR4Health
Workflow.

/ : Capture & Appraise &
Plan & Design
| DIGCOMP 2.1 9 Prot oo Preserve
Model data structul " .
A &de!?neadat:br::e lﬁ:ds Model data structures 2::&“:;";\'“:5;“”"“ Advise &
Information & Data Manag Plans &define database needs Data transfer & long enable
Data Literac F | specmetadatas Data Manag Plans i
y persistent id standards Spec meta:ata &d - Software rgslew &
persistent id standards preservati Engaging with users &
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I : Scope & npenrepsearchp
2 Commun & Publish & resource Training in open
Collaboration R release Dot h s
disciplinary
Access control & manag
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patents, licenses...
= S Openaccess publishing
3 Digit Content & self-archiving & preservation
Creation
F Raw Data Data curation &
4 Safety A Analysis validation
I
R
Problem
solving 4
H< Publishing

Figure 5 DigComp 2.1, FAIR4S competencies, capabilities and FAIR4Health
Workflow

Health Research Performing Organizations will need researchers and data stewards, data
scientists, data manager (whatever we call them knowing that exist some differences in
every name) or another kind of profiles with a mix of the competencies and skills of the
Figure 5. Of course, we will need researchers aware of open science importance, including
the importance of sharing FAIR data.

Health researchers will be undoubtedly very implied in the whole process but mainly in Raw
Data Analysis and Data curation & validation and will contribute at the initial stages of
research projects to the semantic modelling, license attribution and publishing. While data
stewards will be in charge of the more technical stages of the FAIRification process: data
de-identification & anonymization, semantic modelling, license attribution, data versioning,
indexing, metadata aggregation and publishing. Hopefully, a big part of this technical
process will be very automated.

The FAIR4Health project is working on increase awareness about the importance of training
in new skills and the development of the project is permitting the researchers and staff
working on it to acquire and improve the needed skills and competences to use the
FAIR4Health tools.
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