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1.

Executive Summary

Creating selection criteria and guidelines, to aid identification of IMI datasets with the potential to generate
high societal impact upon FAIRification, is an important goal of FAIRplus. This deliverable report describes the
process put in place to identify, evaluate and select projects. Two thirds of projects to be addressed by
FAIRplus will cover societal priorities of H2020, namely; 1) promoting healthy ageing1; 2) addressing chronic
diseases; 3) neurodegenerative diseases and 4) emergence of antibiotic resistance. In addition, we have
identified cross-cutting projects “Cross” which provide tools such as cell lines, biomarkers and animal models,
which enable research progression in the primary priority areas. In the first period, some 25 projects have
been identified based on the application of the criteria and discussions are ongoing with these consortia
representatives in order to provide a steady flow of datasets into FAIRplus.

2.

Methods

The number of IMI projects listed on the website https://www.imi.europa.eu/projects-results/projectfactsheets was 110 at the first time point of evaluation in January 2019, where 3 projects (ND4BB, Ebola+
and BD4BO) are ‘meta’-projects and 2 CSA (Coordination and Support Action) projects (ADAPT-SMART and
DO->IT). For the remaining 105 projects a scoring scheme has to be applied to select the most relevant data
sets for the FAIRification process. Several approaches were tested to find a suitable solution.
The approach involved 5 stages. Stage 1: extraction of basic information on IMI projects from public
webpages then alignment with IMI records. Stage 2: text mining to identify project associated publications
and citations. Stage 3: rank projects based upon keywords associated with H2020 priority areas. Stage 4:
survey the projects directly and build a profile of the opportunities associated with available data sets and
any relevant ELSI issues. Stage 5: score the projects internally and then make recommendations for
cooperation.
The IMI project related data were extracted from the IMI webpage and the corresponding number of
publications/number of citations were extracted from European PubMed Central (EPMC). The steps are
described in more details in the following paragraphs. All KNIME workflows were prepared with KNIME
(https://www.knime.com/, Version 3.5.3).

2.1.

Extract IMI projects

All IMI project related data were extracted from webpage https://www.imi.europa.eu/projectsresults/project-factsheets by a KNIME workflow (see Figure 1). This approach allows to re-run the workflow
at future time points when more and more projects will be available on the IMI project factsheet website.
The extracted data is stored in an Excel spreadsheet and used by another workflow as input.

1

see http://ec.europa.eu/programmes/horizon2020/en/h2020-section/health-demographic-change-and-wellbeing
4
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Figure 1: Extraction of IMI project related data from IMI website

2.2.

Extract publications for IMI projects

Next, for each of the 105 remaining projects (see above) publications from European PubMed Central (EPMC)
were retrieved (Figure 2). The extracted literature data was stored together with some summary data for
each project in another spreadsheet.

Figure 2: Extraction of publications from IMI projects from the EPMC

The overall number of publications for 85 projects with publications in EPMC was 1400.
For each project the number of publications, sum, median, mode and mean of citations, no. of publications
with/without supplements (no distinction between data or e.g. figures was made) and the runtime in days
and no. of citation/day and no. of publications/day calculated (see Table 1).
Table 1: Top10 projects sorted by number of citations/day

The following 7 projects were also listed the Top 10 in terms of number of publications/day:
BTCure; CANCER-ID; EMIF; EU-AIMS; Open PHACTS; STEMBANCC; ULTRA-DD
Limitation of this approach:
● Unfortunately, the list of publications is not complete, e.g. for TRANSLOCATION only 36 out 131
5
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●
●

publications found on the project website were found in EPMC. This is due to the fact that not all
journals are represented in EPMC.
● Other sources for search term “115525 TRANSLOCATION”:
○ NLM Pubmed: only 1 publication
○ Google Scholar: 210 publication
○ ScienceDirect: 0 publications
○ Scopus: 0 documents
Thus, the various databases give inconsistent results
The above list of projects contains more projects (105) than the list provided by IMI (72), which at
that point was also missing some projects that were actually already running, such as ReSOLUTE.
During a discussion with partners from several FAIRplus work packages, we concluded that the
number of publications is not a relevant strategy for selecting the most appropriate and impactful
projects since:
○ Running projects will naturally have fewer publications, due to the fact that they just started,
but the project may still have high value data sets
○ The number of publications might be biased by the number of project partners and overall
budget of the project
○ A single clinical study might have more societal impact on patient health and well-being than
several research pipeline or pre-clinical studies

2.3.

Selecting IMI projects based on societal impact

Additional analyses extended the data selected from the IMI website and added additional data not found
at the IMI website such as the projects website (Figure 3) and in a further step also by contact data from the
IMI website (Figure 4).

Figure 3: Extraction of project information from IMI projects’ websites

The following information was extracted from the IMI webpage:
Project, ShortDescription, ProjectStatus, IMIProgram, IMICall, Keywords, StartDate, EndDate, TypeOfAction,
GrantAgreementNo, IMIFunding, EFPIAFunding, OtherFunding, TotalCost, Summary, EFPIAcompanies,
Universities, SMEs, PatientOrganisations, ThirdParties, Partners.
During the period of this analysis, the number of projects on the IMI website increased to 115.
Missing information about the internal website of the project was retrieved by a google search.
Unfortunately, in some cases (for example where the project had been closed for some time) the webpage
was not retrieved correctly by google as the project webpage was not on the main webpage (e.g. do-it ->
6
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https://bd4bo.eu/index.php/portfolio/do-it/) or the project name was extended by another term (e.g.
http://www.iabcproject.com). Manual curation was therefore performed.
The estimated level of FAIRification and some contact information was added from an IMI provided
spreadsheet.

Figure 4: Extraction of contact information from IMI projects’ websites

About 30 different contact information terms could be found directly on the IMI portal (e.g. Managing entity,
Project Coordinator, Project leader, Project management, EFPIA coordinator, Project co-leader, Project
contact, etc.). ‘Project Coordinator Name’ and ‘Project Contact email’ were taken from the automatically
generated list and manually curated.
In another step, specific keywords (Table 2) for different areas with high social impact aligned with EU health
priorities (healthy ageing; chronic diseases; neurodegenerative diseases antibiotic resistance) were searched
for in the fields ‘ShortDescription’ and ‘Keywords’ of the extracted data from the IMI website (see Figure 5).
In addition, key words were established for cross-cutting projects “Cross” which provide tools such as cell
lines, biomarkers and animal models.

7
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Table 2: Table of keywords used to identify high societal impact data sets.

Figure 5: Identification of high societal impact projects based on keyword search (for keywords see Table 2).

The output was again written to a spreadsheet for further analysis (Table 3).

8
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Table 3: Automated keyword evaluation and associated alignment to priority areas.

After reviewing the output, it was decided by the WP1 team to fine-tune the automatically created
categorization by a final manual curation process. A new category ‘Standard’ was applied for projects which
were not considered to be in strong alignment to the priority H2020 areas or which did not involve creation
of supporting tools or resources.
The results are presented in a set of new columns beside the automatically generated data (Table 4).
Table 4: Keyword evaluation and associated alignment to priority areas, with manual curation step.

In the final version of the project list, 35 out of 115 IMI projects were categorized into new categories, most
of these (30) were categorized as ‘Standard’. Thus, the automatic categorization failed for 5 out of 115
projects (5%), while 30 projects (26%) were said to have a relatively lower priority for the FAIRification
process.
9
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The remaining 83 projects were filtered for closed/ongoing projects, and an initial prioritisation identified
ongoing projects (40) for further evaluation. For the prioritised projects direct contacts to the project
coordinators were identified either via personal contacts or via EFPIA companies. This resulted in 25 IMI
projects being selected for the first round of interviews.
For each of the 25 projects an initial presentation of the FAIRplus project via web meeting or face-to-face
meeting was conducted resulting in a decision to jointly complete a survey on available data sets for
FAIRification.
The survey is split into ‘general project information’ (Figure 6) with 100 questions and “ELSI information”,
(120 questions, Figure 7) designed to reveal the existence of sensitive or personal data aspects.

Figure 6: General data questions used in the survey (100 questions in total).

10
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Figure 7: ELSI-related questions used in the survey (120 questions in total).

Scoring of IMI projects based on societal impact, technical and scientific
criteria
Based on the survey, a scoring of the projects is prepared by at least two independent reviewers. Again this
scoring is split into societal (Table 5a), technical (Table 5b) and scientific (Table 5c). Final results were
aggregated and stored in a spreadsheet (Table 5d)
Table 5a: Societal aspects scoring questions.
Does the project address area(s) of High
Societal impact
i) Adressing Chronic diseases (#keyword
associated with chronic)
ii) Promoting healthy ageing
iii) Addressing Neurodegenerative diseases
iv) Combating emergence of Antibiotic resistance

Project Name

Cross Cutting Impacts
Does the project impact a priority area indirectly
(eg. Through research on novel targets or
development of general technology platforms
which can subsequently be applied to advance a
priority area)

Scale

Score

High

4

Intermediate

3

Moderate

2

Low

1

Project addresses area of High Societal need
Direct Project focus on
Cross cuttting
area of priority need
impact

X Reviewer 1

1

1

X Reviewer 2

1

1
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Table 5b: Technical aspects scoring questions.
Access Model (incl License)
Machine Friendly Data Formats
Guide:
Guide:
Open Access: 5
DB system with API: 5
Low Admin controlled access:4
DB system without API: 4
High Admin controlled Access: 3
Delimited files/XML/JSON: 3
Reasonable License model: 3
Software specific files (images etc): 2
Difficult/High cost License model: 2
Text file/word/PDF: 2
No Access: 1
Paper/scan: 1

Data Management Plan
Guide:
DMP + FAIR : 4
DMP: 3
DMP w/o compliance: 2
No DMP: 1

Technical Champion
Guide:
Full time + Curation: 4
Part time + Curation: 3
Part time: 2
Not available: 1

Metadata Available
Guide:
Complete for all data: 4
Absent for a subset of data: 3
Sparse for all data: 2
Absent for all data: 1

Pipelines/Workflows (for processed
data)
Guide:
Documented and reproducible: 4
Documented and partially reproducible:
3
Documented and not reproducible: 2
Not documented: 1

Availability Synthetic Data
Guide:
Yes for controlled access: 3
No, for controlled access: 1

Ontologies
Guide
Use external ontologies: 3
Use internal (or mixed): 2
No ontologies: 1

Data Model applied
Guide:
Applied: 3
Not Applicable 2
Not applied: 1

Volume/Dimensionality
(Physical size, N_files,
N_tables,N_records)
(non scoring)

Complexity (and Fairness) of the
depending data (e.g. ref)
(non scoring)

Data types
(non scoring)

Table 5c: Scientific aspects scoring questions.

Table 5d: Final evaluation card.

Project Name

Societal Score (Max
10)

Scientific Score (Max Technical Score Technical "Must"
16)
(max 36)
subscore (max 10)

Total Score (62
Max)

X Reviewer 1

7

13

23

9

43

X Reviewer 2

7

12

23

9

42

The maximum achievable point score was 62. Projects will be ranked according to the total score as a guide
to selection as collaboration partner of FAIRplus.
The overall decision process is shown in figure 8.
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Figure 8: Swimlane diagram for the selection process
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3.

Results

Guidelines have been developed and selection criteria established to manage the selection of incoming
projects for FAIRplus. This process has been formalised in a series of KNIME workflows, Excel-based survey
documents and scoring tools. It has been successfully applied to 115 projects listed on the IMI factsheets
website https://www.imi.europa.eu/projects-results/project-factsheets, and a set of 25 projects (see
Appendix B) have been initially selected. Selection was based on the available technical information, the
scientific value information and the societal impact of the projects relative to H2020 objectives. Following
the initial contact process, preliminary indications are that the willingness of projects to collaborate with
FAIRplus on FAIRification in the future will depend upon:
● general availability of data sets
● access to the data sets, especially for closed projects
● availability of resources for preparing the data sets
● benefits achievable for the projects
A first set of 25 projects were contacted (Appendix B) and 9 surveys prepared until December 2019.

4.

Motivation of EFPIA partners for selecting internal data for
FAIRification

FAIRification processes are an integral part of ensuring efficient utilization of data resources and are an
ongoing activity at all EFPIA partners. Within the context of the FAIRplus project, EFPIA partners are asked to
FAIRify exemplary internal data, with a focus on harmonizing data types between EFPIA and the IMI client
projects. To this end, a prioritization of internal data sets and data types was conducted individually by each
EFPIA partner.
A common emerging theme was the focus during selection on value chains: FAIRification of data was not
considered a beneficial action per se, but only regarded as favourable when the full use case of the underlying
data was considered promising (see Figure 9).
The ultimate aim of EFPIA partners is to generate value from the data. This is achieved via a specific use case
or application which acts on data. The state of data is secondary to the actual user; what matters is the
outcome. Commonly, the application / use case may not to be dependent on a fully FAIRified data set but
could already work reliably with a partially FAIRified data set.
This trade-off between effort and generated value is the underlying basis of any decision of EFPIA partners.
FAIRification of data is always application-driven in an industry environment.

14
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Figure 9: Illustration of considerations of EFPIA partner during decision process.

From an industrial or commercial perspective, any data FAIRification process is justified only by the underlying
use case. Consequently, EFPIA partners may be hesitant to invest heavily in FAIRification processes if the use
of the data is not known or established yet.
Based on the considerations set out above, the consensus was reached that EFPIA would develop a first
series of use cases focussing on transcriptomic data:
●

●
●

5.

The EFPIA partners have invested heavily to improve our understanding of how modulation of the
transcriptome is correlated with human health, disease and treatment. Data acquisition involving this
readout forms an increasing part of the Drug Discovery workflow in industry and is a priority for the
EFPIA partners in FAIRplus.
Industry-scale data analysis and management workflows for this data type are in the process of being
established - this therefore represents an ideal opportunity to define and implement best practice in
FAIR data management for this relatively recently adopted technology.
Several IMI projects focus on these data (e.g. RESOLUTE), therefore there is an opportunity for
synergies to be exploited between the public and EFPIA members of the consortia.

Conclusion

The process to select appropriate data sets for FAIRification was more complex and lasted longer than
expected. In some cases, the publicly available data on which to base the decision to approach an IMI project
was either incomplete or extraction was complicated (e.g. home page of the project) and required manual
curation. However, a robust process has been established for identification of IMI projects and data sets
which is focussed not on scientific publication records as the main component, but on:
1) identifying alignment of IMI projects with H2020 priorities and based on public information;
2) direct communication between FAIRplus WP1 teams and potential IMI projects followed by
15
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completion of detailed surveys covering all aspects of the data sets, including ELSI status;
3) a scoring system which captures societal impact, technical tractability and scientific excellence
using information provided by the IMI consortia.

6.

Repository for primary data2
Primary data related to this deliverable are held on the secure FAIRplus project Google drive.
Access to the data is via the project management team.

7.

Appendices

Appendix A Acronyms and definitions used

2

EPMC

European PubMed Central

KNIME

Konstanz Information Miner

EFPIA

European Federation of Pharmaceutical Industries and Associations

FAIR

Findable, Accessible, Interoperable, Reusable

FAIR Cookbook

FAIRplus guidelines and collection of documents describing the details of the
FAIRification process

FAIRification

Making a resource more FAIR

FAIR Cookbook

FAIRplus guidelines and collection of documents describing the details of the
FAIRification process

FAIRification

Making a resource more FAIR

IMI

Innovation Medicine Initiative

Suggested headings
16
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Appendix B Initial list of 25 projects selected for contacting by FAIRplus WP1 team

IMI project

Website

IMPRiND
SAFE-T

https://www.imprind.org/

MACUSTAR
Aetionomy
ULTRA-DD
U-BIOPRED
IMIDIA
RHAPSODY
APPROACH
HARMONY
ImSAVAR
PHAGO
ADAPTED
BEAT-DKD
DIRECT
EHDEN
ENABLE
Hypo-RESOLVE
INNODIA
NeuroNet
ROADMAP
SUMMIT
ABIRISK
EBISC I and II
iPiE

www.imi-safe-t.eu
www.macustar.eu
https://www.aetionomy.eu
https://ultra-dd.org
https://www.europeanlung.org/en/projectsand-research/projects/u-biopred/home
https://www.imidia.org
https://imi-rhapsody.eu
https://www.approachproject.eu
https://www.harmony-alliance.eu
TBD
https://www.phago.eu
https://www.imi-adapted.eu
https://www.beat-dkd.eu
https://www.direct-diabetes.org
https://www.ehden.eu
nd4bb-enable.eu
https://hypo-resolve.eu
https://www.innodia.eu
https://www.imi-neuronet.org
https://roadmap-alzheimer.org
https://www.imi-summit.eu
www.abirisk.eu
https://ebisc.org
http://i-pie.org/
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