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Abstract 

The Data Management Plan is a mandatory component of any Horizon Europe project 

providing information about: 

- Guiding principles around data management following EC Horizon 

Europe requirements; 

- How to make MBO data FAIR: Findable, Accessible, Interoperable and 

Re-usable; 

- Data management cost and allocation of resources; 

- Data security and ethics, and confidentiality. 

 

MARCO-BOLO is a project built around data with the objective to make transformative 

change in the use of biodiversity data in decision making. Therefore MBO aims to deliver 

a globally relevant freshwater and marine biodiversity Data Management Plan defined 

with a Community of Practice of stakeholders from different sectors (industry, policy, 

research, society) and from different ends of the data pathway (data collector to data 

end-users). MBO co-design Data Management Plans (D1.1 and D1.2) are deliverables 

due at 24 and 36 month of the project. The present first iteration of the Data 

Management Plan is only an overview of MBO principles about freshwater and marine 

biodiversity data that will be refined and detailed in D1.1 and D1.2.  

 

The DMP is a live document that will be reviewed and updated periodically. 
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GPDR General Protection Data Regulation 
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HTTPS Hypertext Transfer Protocol Secure 
IAB International Advisory Board 
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INSDC International Nucleotide Sequence Database Collaboration 
IOC Intergovernmental Oceanographic Commission 
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LOD Linked Open Data 
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MBON Marine Biodiversity Observation Network 

MIME Multipurpose Internet Mail Extensions 
MIxS Minimum Information about any Sequence 

MSFD Marine Strategy Framework Directive 

NERC Natural Environment Research Council 

NP Nagoya Protocol 
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OBIS Ocean Biodiversity Observation System 
OBON Ocean Biomolecular Observing Network 

OBPS Ocean Best Practices System 
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ODIS-Arch Ocean Data and Information System Archive 
ORCHID Open Researcher and Contributor ID 

PANGAEA Publishing Network for Geoscientific and Environmental Data 
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QC Quality Control 
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SOSA Sensor Observation Sample and Actuator 
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Acronym Definition 

²о/Ωǎ tǊƻǾ World Wide Web Provenance 
WFD Water Framework Directive 

WP Work Package 
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1. LƴǘǊƻŘǳŎǘƛƻƴ 
 

The overarching ambition of MBO is to demonstrate an enhanced, robust, and stakeholder-

driven approach to aligning, integrating, and delivering biodiversity data and observing 

capacity. This approach will promote broad access and (re)use by connecting existing 

capability through innovation across the marine biodiversity value chain: from observation 

and data collection to data management. These advancements will be key to building the 

biological component of the coastal and marine Earth Observation Infrastructure in Europe, 

delivering mapping, monitoring and data access to support integrated ecosystem assessments 

in Europe. 

 

The heart of the biodiversity data challenge is the sheer heterogeneity of the data itself. 

ά.ƛƻŘƛǾŜǊǎƛǘȅ Řŀǘŀέ ƛǎ ƴƻǘ ŀ ǎƛƴƎƭŜ Řŀǘŀ ǘȅǇŜ ƻǊ ŘǊŀǿƴ ŦǊƻƳ ŀ ŦƛȄŜŘ ǎŜǘ ƻŦ ǎƻǳǊŎŜǎΥ ŀƴȅ Řŀǘŀ ƛƴ 

which the presence of a lifeform, or traces thereof, can be recorded or detected can be 

classified as biodiversity data. (Bio)chemical data, sequence information, acoustics, remotely 

sensed ocean colour, temperature, imagery, and videography are just a few sources of data 

which may be used to assess biodiversity. Consequently, biodiversity data are multi- and trans-

disciplinary, stewarded by diverse organisations, and widely scattered. High fragmentation of 

data acquisition, handling, and storage inevitably create problems in data management and 

delivery, restricting interoperability (at different levels/scales) and (in the marine realm) 

limiting opportunities to advance knowledge on coastal processes and resource management. 

Furthermore, the sustainability of isolated or fragmented coastal monitoring systems is very 

fragile. The MBO ambition is to demonstrate how biodiversity monitoring assets can reduce 

fragmentation of coastal and marine biodiversity observations and further enable the use of 

agreed international standards towards a truly interoperable coastal and marine biodiversity 

data ecosystem at both European and global levels.  

 

This document is an early, high-ƭŜǾŜƭ Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ Ǉƭŀƴ ό5atύ ƛƴ ǿƘƛŎƘ a.hΩǎ ƎŜƴŜǊŀƭ 

principles and approaches are summarised. As the project proceeds and new (meta)data is 

harvested from external and internal sources, the plan will be updated to include additional 

measures taken by the project as a whole. Further, acknowledging that key strategic and 

implementation guidance is being released by groups charged with directing global 

ŘƛƎƛǘƛǎŀǘƛƻƴ όŜΦƎΦ ǘƘŜ ¦b hŎŜŀƴ 5ŜŎŀŘŜ 5ŀǘŀ /ƻƻǊŘƛƴŀǘƛƻƴ DǊƻǳǇΩǎ ǎǘǊŀǘŜƎƛŎ ƎǳƛŘŀƴŎŜ1, 

/h5!¢!Ωǎ /Ǌƻǎǎ-domain Interoperability Framework through WorldFAIR2), this document will 

also be updated to align MBO activities accordingly, within the capacities of the project. In 

 
1 https://unesdoc.unesco.org/ark:/48223/pf0000385542.locale=en  
2 https://codata.org/initiatives/decadal-programme2/worldfair/ 

https://unesdoc.unesco.org/ark:/48223/pf0000385542.locale=en
https://codata.org/initiatives/decadal-programme2/worldfair/
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ŀŘŘƛǘƛƻƴΣ ǘƘŜ ŎŜƴǘǊŀƭƛǘȅ ƻŦ Řŀǘŀ ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ a.hΩǎ ǎǳŎŎŜǎǎ ƛǎ ǎǳŎƘ ǘƘŀǘ ǿƻǊƪ ǇŀŎƪŀƎŜ 

(WP1) is dedicated to establishing defined, robust, and internationally relevant biodiversity 

data and metadata flows to key stakeholders (e.g. GOOS). WP1 aims to co-develop and 

establish robust and lasting specifications for biodiversity (meta)data exchange with European 

and global biodiversity systems.  

 

Thus, this DMP strives to be practical rather than theoretical. Approaches noted will help the 

consortium verifiably transfer its (meta)data to multiple stakeholders in Europe and beyond, 

and beyond the research community. The MBO DMP will be co-developed in real time based 

on the following principles: 

- Rigorous and complete (meta)data collection supporting multiple re-use 

scenarios; 

- Capacity building: helping biodiversity scientists meet the requirements of 

the ocean digital ecosystem halfway via continuous, in-project data synthesis 

and periodic transfer; 

- Global co-development: being tuned to the needs and requirements of global 

organisations and initiatives (e.g. GOOS, the UN Ocean Decade) and 

implementing measures accordingly; 

- ¢ǊŀƴǎǇŀǊŜƴŎȅ ŀƴŘ ǘǊǳǎǘΥ ǘǊŀŎƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ Řŀǘŀ ƭƛŦŜŎȅŎƭŜ όƎƛǾƛƴƎ ǘƘŜ Ŧǳƭƭ 

chain of provenance with all digital artefacts); 

- Legacy: the key elements of this DMP should last beyond the project, 

sustained in new conventions and links between currently siloed systems.  

One of MBO key mechanisms to achieve these objectives is the establishment and 

engagement with a Community of Practice (CoP). A whole WP (WP6) has been dedicated to 

the CoP. The CoP will allow harvesting the requirements from stakeholders and initiate the 

dialogue between data users and generators. Therefore, having the right people in the CoP is 

critical to its success. 

Overall, we intend that this DMP will serve as a resource for other biodiversity initiatives well 

beyond the completion of MBO. As the project will discover new data challenges and 

opportunities throughout its duration, many sections of the DMP will be updated and further 

defined/developed in the course of the project,. This document thus aims to set the high-level 

principles before more low-level specifications are negotiated with our stakeholders and co-

implementers. Further, more detailed and targeted guidance will be laid out in deliverables 

D1.1 and D1.2, focused on transferring MBO outputs to the EOV and EBV process in a manner 

that is recognised and rapidly usable by GOOS and GEO BON, respectively.  
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It is the responsibility of all MBO members to ensure they understand and follow the guidance 

established in this document. Should this not be the case, the coordinators and the data 

experts in WP1 are available for clarification and further guidance, which may be transferred 

into later versions of this document or the outputs of WP1. Overall, all partners will be 

responsible for their own data management, which will comply with specifications, and 

guidance from WP1. WP1 will generate lightweight validation technologies to enhance data 

quality and compliance to plans and specifications. 
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2. 5at ƘƛƎƘπƭŜǾŜƭ ǊŜǉǳƛǊŜƳŜƴǘǎ  
 

This section provides a high-level orientation for MBO partners to promote compliance with 

both internal project and external requirements and standards. After describing a set of key 

Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ ǇǊƛƴŎƛǇƭŜǎΣ ǘƘƛǎ ǎŜŎǘƛƻƴ ǿƛƭƭ ŘŜǘŀƛƭ ǘƘƛǎ 5atΩǎ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ DǊŀƴǘ 

Agreement. 

 

2.1. Key principles 

 

While implementations may differ based on pre-existing constraints or operational realities, 

the following high-level principles should hold true for all MBO digital activity. In general, MBO 

data and information should align with the FAIR Principles and the 5-star (linked) open data3 

frameworks. 

 

Core principles: 

- Proactive alignment: The data collector is responsible for following the 

guidance laid out in this document, ensuring that the organisation, 

formatting, and archiving of their (meta)data facilitates downstream 

processing and delivery to stakeholders. Should additional measures be 

needed, the data collector shall contact the Project Coordination team to 

update this document, in consultation with WP1 where appropriate; 

- Responsible digital custodianship: Each MBO partner is responsible for 

ensuring that their datasets are securely stored and backed up. To avoid 

losses, partners must take measures to ensure that data are backed up using 

reliable methods and technologies (e.g. hash/checksum-based verification of 

backup, at least 3 redundant copies of all (meta)data in different physical 

locations) prior to depositing data in long-term, trusted data archives with 

clear sustainability and obsolescence mechanisms4. Partners are advised to 

consult with their organisationΩǎ IT professionals to set up and manage data 

security and make sure the right safeguards are in place. The Project 

Management Team offers another data backup storage to reduce the risk of 

data loss; 

- Interoperability first: From the start of any data-generating task, project 

partners should proactively consult with WP1 to identify and use the most 

 
3 https://5stardata.info/en/ 
4 Each MBO member is responsible for the standardisation and deposition of their own data, with prior 
consultation with WP1 for to ensure interoperable and high-quality standards and methods are being used. 
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suitable file types and structures to support both internal and external 

interoperability and standards compliance. Through such consultations, WP1 

will map and formalise data flows within and beyond MBO partners, for each 

data type within MBO; 

-  Documented and transparent data flows to stakeholders: MBO members 

will proactively consult with WP1 and WP6 to communicate stakeholder 

requirements for data and information transfer (e.g. MSFD indicators, WFD 

indicators). These will be documented and validated/quality checked by WP1 

and WP6 and communicated to the consortium at large to reduce ambiguity 

and avoid duplication of effort; 

- Digitally transparent provenance: Trust in digital outputs is based on clear, 

FAIR-aligned identification of the actors (individual and/or organisational), 

processes, and methodologies used to create, modify, curate, redact, and 

release (meta)data. These identifiers are necessary to create robust 

provenance records for all digital outputs. Thus: 

¶ Each individual, human member of the consortium should be 

identifiable with a permanent identifier. For the purposes of MBO, 

individuals should have both an ORCID (https://orcid.org) and an 

Ocean Expert (https://oceanexpert.org) profile and identifier to 

facilitate identification and interoperable provenance tracking with 

systems within Europe and the UN Ocean Decade; 

¶ Similarly, each organisation or sub-organisational entity active in 

producing, curating, serving, or otherwise handling (meta)data or 

other digital products shall register themselves in the IODE ODIS 

Catalogue of Sources (https://catalogue.odis.org/); 

¶ Each digital product, service, or other entity produced by MBO will 

- where feasible5 - ensure that EC funding is acknowledged, through 

the inclusion of the official project name, its acronym, the funder 

identifiers and names, and grant agreement number in the 

appropriate, semantically qualified key6 in one or more metadata 

files. 

 

 

 
5 In some cases, such as the (re)use of permanent identifiers (PIDs) or (meta)data sets in their totality or in part, 
the inclusion of funding acknowledgements or other funder information would disrupt interoperability or the 
constraints of data formats or standards. Thus, such information will not be included in all digital assets, however, 
a metadata object which does include full funder information should be associated with the PIDs of most of 
a.hΩǎ ŘƛƎƛǘŀƭ ƻǳǘǇǳǘǎΦ  
6 https://en.wikipedia.org/wiki/Name%E2%80%93value_pair 

http://orcid.org/
https://oceanexpert.org/
https://catalogue.odis.org/
https://en.wikipedia.org/wiki/Name%E2%80%93value_pair
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Regarding publication of digital assets, their accompanying documentation and associated 

literature: 

- Openly available and accessible knowledge products: For the purposes of 

ǘƘƛǎ ŘƻŎǳƳŜƴǘΣ άƪƴƻǿƭŜŘƎŜ ǇǊƻŘǳŎǘǎέ ŜƴŎƻƳǇŀǎǎ ŀƭƭ ƻǳǘǇǳǘǎ ƻŦ ǇǊƻƧŜŎǘ 

activity which transfer understanding, insight, or interpretation. All 

knowledge products generated during MBO will be made openly and freely 

available, with exceptions made only in extraordinary circumstances (e.g. 

protecting location information for endangered species, potential threats to 

safety and security). Consortium members will ensure that peer-reviewed 

scientific publications are published under Open Access Commission 

Guidelines (see D7.4 PDEC, and the paper has to be place in an open access 

repository such as Zenodo); 

- Transparent and open data and information: The data and information 

assets generated by MBO will be published in compliance with the Horizon 

Europe ROM Requirements that all data underlying peer-reviewed scientific 

ǇǳōƭƛŎŀǘƛƻƴǎ ŀǊŜ ΩC!LwΩΣ ǘƘŀǘ ƛǎ CƛƴŘŀōƭŜΣ !ŎŎŜǎǎƛōƭŜΣ LƴǘŜǊƻǇŜǊŀōƭŜ ŀƴŘ wŜ-

usable, while also being openly and freely accessible. Further, data and 

information generated by the project but not used in peer-reviewed 

publications will also be published in a FAIR and open manner. Lastly, MBO 

partners will adopt a common implementation approach to the FAIR 

Principles (coordinated by WP1), to allow more homogeneous (meta)data 

interactions;  

- Quality controlled digital outputs: The data producers are responsible to 

ensure a common minimal standard of (meta)data quality and completeness 

by following WP1 guidance before deposition or publication; 

- Reasoned and documented confidentiality: Should a partner intend to 

protect any data they have created or aggregated, or should the data they 

have acquired from third parties require protection/access restriction, they 

should communicate this to the Project Management Team to ensure an 

optimum level of confidentiality is upheld from the earliest stage. Further, a 

metadata record of this data should still be created and published along WP1 

guidelines, describing the nature of and reasons for protection; 

- Contestability: All partners will announce their intent to publish data and 

information artefacts (including (meta)data sets, API or comparable 

endpoints, codebases, software products, and other digital materials) - 

providing access to these artefacts - to the MBO Consortium (section 8.4), 

and allow a period of 45 working days within which any member of the 

Consortium can raise concerns and objections. If no objection is raised within 
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45 working days of receipt, the date or information artefacts shall be 

deposited in an appropriate open-access data repository following WP1 

recommendations for the data type in question and the guidance in this 

document. Should objections be raised, the Coordinating Team will 

moderate and record dialogue between the parties involved and secure a 

resolution which adheres to the principles in this document. Exceptions 

include: 

¶ Digital assets which are frequently or periodically updated as a 

matter of course such as GitHub repositories, data streams, or living 

documents. In these cases, the first release/publication of the asset 

shall be announced as above. Expected, operational updates and 

changes need not be announced unless they significantly repurpose, 

extend, or otherwise change the nature of the originally published 

artefact; 

¶ Digital assets published for testing and development purposes 

(rather than dissemination purposes). No Consortium-wide 

announcement is necessary unless or until these assets can be 

considered a product or service offered to communities beyond the 

Consortium and its immediate collaborators. 

 

2.2.  Data and the Grant & Consortium agreements 

 

The Consortium Agreement defines the main approach regarding the ownership, protection 

and access to key knowledge like Intellectual Property (IP) and data (see also the PDEC, D7.4). 

The major aspects are: 

- Confidentiality: Each partner will treat information from other partners as 

confidential unless otherwise stated and not disclose it to third parties unless 

the information is publicly available; 

- Intent to upload data to repositories: Results-/ Background-/ Data-owners 

will notify the partnership of their planned intent to upload datasets to open-

access repositories following the same prior notice procedure as is set up for 

publication of results (45 days), noting - however - the exceptions listed 

ǳƴŘŜǊ ά/ƻƴǘŜǎǘŀōƛƭƛǘȅέΣ ŀōƻǾŜ; 

- Intellectual Property and pre-existing know-how: Pre-existing Know How: 

Each partner is, and remains, the sole owner of the IP associated with their 

pre-existing know-how. The partners have identified and listed in the 

Consortium Agreement the pre-existing know-how over which they may 
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grant access rights for the project. The partners agree that the access rights 

to the pre-existing know-how needed for carrying out their own work under 

the project shall be granted on a royalty-free basis; 

- Ownership and protection of results: In general, partners which generate 

(meta)data and information products, services, or other outputs will retain 

ownership of these assets according to the legal frameworks their 

organisations operate within. Ownership rights are often waived through 

open, public domain licences or through submission to archival services 

whose usage agreements require the relinquishing of ownership rights. 

tǊƻǘŜŎǘƛƻƴ ǿƛǘƘƛƴ ǘƘŜ a.h /ƻƴǎƻǊǘƛǳƳΩǎ ŘƛƎƛǘŀƭ ŎƻƳƳƻƴǎ ǿƛƭƭ ōŜ 

implemented appropriately. When the result is the outcome of work carried 

out by two or more partners and their respective share of the work cannot 

be ascertained, joint ownership will be agreed between the partners as it is 

established in the CA Article 8.2. If a partner wishes to assign any knowledge 

to a third party, they should do so while observing the conditions set out in 

the MBO GA, especially articles 8, 9, 10, and should inform the other partners 

and request their consent, which should not unreasonably be withheld. All 

information, agreements, and caveats/special conditions concerning the 

ownership of digital assets must be clearly included in metadata records 

associated with that asset; 

- Access Rights: Partners grant to each other royalty-free access rights to 

knowledge generated in the project and to the background knowledge they 

bring to the project to the extent needed to successfully perform the project 

tasks allocated to them (see CA article 9); 

- Patents: Under Article 16.4 and Annex 5 of the GA, partners who own 

knowledge suitable for patent are obliged to make applications for patents 

or similar form of protection and shall supply details of such application to 

the other partners. Information relating to patents that have been registered 

Ƴǳǎǘ ōŜ ǎǳōƳƛǘǘŜŘ ǳƴŘŜǊ ǘƘŜ ΩLtwΩ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ 9¦ CǳƴŘƛƴƎ ŀƴŘ Tender 

Opportunities Portal; 

- Use and Dissemination: If dissemination of knowledge, information, and 

data does not adversely affect its protection or use and is subject to 

legitimate interests, the partners shall ensure further dissemination of their 

own knowledge as provided under the GA (see Article 17) which has been 

signed by all partners. Metadata on all such products - including links to 

openly available data or contact information for products that are not 

disseminated - must be made available to the ocean community via IOC-
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¦b9{/h Lh59Ωǎ h5L{Σ ǘƻ ōŜ ŦǳǊǘƘŜǊ ǊŜŦƛƴŜŘ ŦƻǊ ǘƘŜ 9ǎǎŜƴǘƛŀƭ ±ŀǊƛŀōƭŜǎ 

through the activities of WP1.  

 

This MBO DMP is based on the following regulations: 

- This DMP follows the definition of the obligations/mandatory practices in 

the Grant Agreement Article 17 ς Annex 5. The elaboration of the DMP based 

on these definitions will allow MBO partners to address all issues related to 

IP protection and data in line with the obligations/mandatory practices. The 

DMP will evolve with the project and will be updated at regular intervals, as 

and when significant changes arise; 

- The consortium will comply with the requirements of Regulation (EU) 

2016/679 and of the Council of 27 April 2016 as well as GA Article 14 and 15 

on the protection of natural persons with regard to the processing of 

personal data and on the free movement of such data and repealing 

Directive 95/46/EC (General Data Protection Regulation); 

- Procedures surrounding data collection, storage, access, sharing policies, 

protection, retention and destruction7 are in line with EU standards as 

described in MBO Grant Agreement (GA) and the Consortium Agreement 

(CA), particularly GA Article 20.1 Keeping records and supporting documents; 

GA Article 16 Intellectual Property Rights; GA Article 16.1 Background and 

access rights to background, especially GA Article 16.2 Ownership of results 

and GA Article 16.4 Specific rules on IP, results and background; CA Article 8 

Results; CA Article 9 Access Rights; CA Article 10 on Confidentiality; and GA 

Annex I ς έ5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ !ŎǘƛƻƴέΦ 

 

In line with the above, the following documentation/metadata will be compiled for each 

dataset collected, harvested, processed, and/or generated in the project and prepared for 

encoding/serialisation in formats to be specified by WP1. At this stage, while WP1 is gathering 

intelligence on the data types being harvested by the Consortium, partners are required to 

maintain rich information on at least these elements. Note that WP1 D1.1 and D1.2 will have 

a more detailed template to capture full data provenance, with guidance updated in 

subsequent versions of this document): 

- Data provenance: ! ŎƻƳǇƭŜǘŜ ŀŎŎƻǳƴǘ ƻŦ ǘƘŜ ŘŀǘŀΩǎ ƭƛŦŜ ŎȅŎƭŜΣ ƛƴŎƭǳŘƛƴƎ ŀύ 

ǊƛŎƘ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ŘŀǘŀΩǎ ƧƻǳǊƴŜȅ ŦǊƻƳ ƎŜƴŜǊŀǘƛƻƴ ƻƴǿŀǊŘǎ ŀƴŘ ōύ 

 
7 In general, data and digital assets that are destroyed or deleted in this project must be accounted for by a 
metadata set describing them and the reasons for their deletion, alongside the actions required to regenerate 
them. This does not apply to data generated for testing purposes or as residual artefacts (i.e. with no bearing on 
the knowledge extractable from the primary data). 

https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/common/agr-contr/general-mga_horizon-euratom_en.pdf


Deliverable D7.2 
Project Data Management Plan 

17 

 

¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ 9ǳǊƻǇŜ ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ ǇǊƻƎǊŀƳƳŜ 
under grant agreement No 101082021. This output reflects the views only of the author(s), and the European Union 
cannot be held responsible for any use which may be made of the information contained therein. 

 

information on what MBO partners and their collaborators have done to the 

data in their possession (e.g. quality control, curation, uplift); 

- Data ownership: Description of the data owner (organisation and/or 

ƛƴŘƛǾƛŘǳŀƭύΣ ǘƻ ƛƴŎƭǳŘŜ ǘƘŜ ƻǿƴŜǊΩǎ Ŧǳƭƭ ƴŀƳŜΣ ƻǊƛƎƛƴŀǘƛƴƎ ǿƻǊƪ ǇŀŎƪŀƎŜ όƛŦ 

applicable), tasƪ ŀƴŘ ŀŎǘƛǾƛǘȅΣ ǘƘŜ ǊŜǎǇƻƴǎƛōƭŜ ǊŜǎŜŀǊŎƘŜǊόǎύΩ ƴŀƳŜ ŀƴŘ ǘƘŜ 

primary contact details for enquiries regarding the data; 

- Description of IP considerations: statement summarising whether special 

measures are needed to protect IP and whether an evaluation by the MBO 

coordination team is needed; 

- Data summaries: One or more textual abstracts (authored by one or more 

contributors) describing the dataset; 

- Data identification: All names, aliases, identifiers, and other forms of 

identification used to reference this data; 

- Diagnostic/technical metadata: metadata stating, using appropriate 

international standards (e.g. MIME types for media8), the type and format of 

the data, the expected overall storage size of the data, etc; 

- Machine-actionable license: each output must specify the applicable license 

including a URI (e.g. Creative Commons, GNU Public License, etc); 

- Metadata to enable implementation of the FAIR Principles and 5-star Open 

Data: 

¶ Measures must be taken for each of the FAIR Principles and sub-

principles9 in a technically sound manner. WP1 should be 

ǇǊƻŀŎǘƛǾŜƭȅ ŎƻƴǎǳƭǘŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŜŀŎƘ ǇŀǊǘƴŜǊΩǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ 

is compatible across the project and its key digital stakeholders; 

¶ Measures must be taken to advance as far along the 5-star Open 

Data plan as possible. WP1 should be proactively consulted for 

clarifications and alignment with other partners. Findability: 

Description of domain-relevant repositories, whether the data will 

be made identifiable by a standard identification mechanism and 

the type of metadata that will be provided; 

- Allocated resources: Description of the estimated costs required to make the 

data FAIR and how these costs will be covered (e.g. covered by work package 

budget); 

- Security and confidentiality considerations: Full description of the data 

security and confidentiality measures in place and/or required when 

 
8 https://datatracker.ietf.org/doc/html/rfc6838 
9 ŦƻǊ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ŀƴ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƎǳƛŘŜΣ ǎŜŜΥ .ǳǘǘƛƎƛŜƎ Ŝǘ ŀƭΦ όнлннύ ά!ƴ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǘƘŜ C!Lw principles 
ǘƻ ƎǳƛŘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴǎ ƛƴ ǘƘŜ Ia/ ŘƛƎƛǘŀƭ ŜŎƻǎȅǎǘŜƳέ https://doi.org/10.3289/HMC_publ_01 

https://datatracker.ietf.org/doc/html/rfc6838
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handling a given dataset, including confirmation of plan for recovery, secure 

storage and protection over the transfer of sensitive data; 

- Ethical considerations: Any potential ethical issues must be noted such as 

risks to endangered/vulnerable/rare species, sensitive habitats, indigenous 

rights, Access and Benefit Sharing agreements, and risks of misuse. 

A detailed description of the type and format of MBO data that will be generated and collected 

in the MBO Data Plan Inventory. The inventory will be shared in the next update of the DMP. 

Additional datasets may be identified and added to future versions of the DMP as necessary. 
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3. 5ŀǘŀ {ǳƳƳŀǊȅ 
 

High-level data flow 

 

Case of existing data: 

In developing any biodiversity monitoring and observation system, standardisation is key; 

however, the bulk of biodiversity datasets existing today have poor to middling 

standardisation, for a wide range of reasons. Despite their lack of standardisation, these data 

ǎŜǘǎ ŀǊŜ ŜȄǘǊŜƳŜƭȅ ǾŀƭǳŀōƭŜΦ ¢ƘǳǎΣ ŀǎ ǇŀǊǘ ƻŦ ƛǘǎ ŎƻǊŜ ǎǘǊŀǘŜƎȅΣ a.hΩǎ ²tǎ ǿƛƭƭ ŘǊŀǿ ŦǊƻƳ 

numerous existing and under-(re)used biodiversity data sets, allocating considerable effort 

into their harmonisation, uplift, and integration (see Figure 3.1).  

 

 
Figure 3.1. : MBO data flow for integrated existing data. 

 

WP2-WP5 will gather external (meta)datasets aligned to their tasks from a diverse range of 

sources. WP1 and WP6, in consultation with the MBO Communities of Practice and 

stakeholder consultation, will establish how (meta)data gathered in this manner shall be 

ƛƴǘŜǊƴŀƭƭȅ ǎǘŀƴŘŀǊŘƛǎŜŘ ǘƻ ŀƭƛƎƴ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƪŜȅ ǎǘŀƪŜƘƻƭŘŜǊǎ ŀƴŘ 

international digital ecosystems and interoperability initiatives. These specifications will guide 

WP2-WP5 in uplifting and harmonising their harvested digital assets for improved integration 

and sustainable and maximally discoverable dissemination. The following cases are 

anticipated: 

- Should the external data already be archived in long-term, trusted 

repositories with public accessibility, then its metadata will be harmonised in 

line with the ODIS Architecture and, consequently, with the emerging CDIF 

conventions; 
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- Should the external data not be safely archived in long-term, trusted 

repositories with public accessibility, then - where licensing conditions and 

permissions allow - the MBO WPs handling that data will deposit it in the 

appropriate long-term archive (e.g. INSDC databases for sequence data) or in 

the MBO Zenodo space, to allow reproducibility and transparency of all 

knowledge generation. Metadata will be treated as above; 

- Should 1) the external data not be safely and archived as noted above, and 

2) its licensing conditions or other agreements/restrictions restrict upload 

therein by MBO partners, its metadata must still be harmonised made 

available to declare its use and properties, as well as the agreements under 

which the relevant MBO partners secured access and usage rights to the 

data.  

 

Case of newly generated data: 

Additionally, MBO Partners will also generate data and metadata during the project (see 

Figure 3.2). This may include primary data from biodiversity observation, but also metadata 

describing actions they have taken on those assets as well as legacy/external data. Similar to 

the case above, WPs 2-5 will - following the guidance generated by WP1 and WP6 and/or 

proactively seeking their guidance - pool this data into a project data lake for harmonisation 

and long-term archiving (Fig 3.2). In consultation with stakeholder communities and the WP 

ǇŀǊǘƛŎƛǇŀƴǘǎ ǘƘŜƳǎŜƭǾŜǎΣ όƳŜǘŀύŘŀǘŀ Ŧƭƻǿǎ ǿƛƭƭ ōŜ ŜǎǘŀōƭƛǎƘŜŘ ōŜǘǿŜŜƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ Řŀǘŀ ƭŀƪŜ 

and 1) long-term repositories such as OBIS and the INDSC, 2) the IOC-¦b9{/h Lh59Ωǎ h5L{Σ 

and 3) Zenodo for the archival of data that does not yet have a clearly mandated home (e.g. 

imagery, acoustics). 
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Figure 3.2. : MBO data flow for new, MBO generated data. 

 

Will you re-use any existing data and what will you re-use it for? State the reasons if re-use 

of any existing data has been considered but discarded. 

 

As stated above, MBO will mainly integrate existing data, taken from public open-access10 

databases. MBO will derive further (meta)data based on the analyses of these existing data as 

described in the respective WP Task Descriptions. MBO aims to builds upon existing assets 

and established frameworks to capitalise on past investments, avoiding duplication and 

reducing fragmentation in the observation landscape, whilst ensuring that project outputs and 

standards remain available beyond the duration of the project. As stated above, all reused 

data will be associated with detailed metadata describing the processes and actions describing 

their reuse, and linking derived products to their sources. 

 

Collectively, all MBO researchers will contribute to an inventory of re-used and generated data 

to support documentation, discovery, and integration/synthesis throughout the project. 

Importantly, this inventory will also log digital assets that were discovered but not used for 

analysis, documenting reasons why this is so. This documentation itself will be an extremely 

valuable output of the project. 

 

 

 
10 MBO aims to demonstrate what can be achieved with data readily available in open access repositories. 
However, we acknowledge that data that are not openly available may be needed. However, MBO WP leaders 
agreed that deliverables should be based on the data readily available in open access repositories and if 
necessary, clearly demonstrate the impact of including closed/restricted data in their analyses. 
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What types and formats of data will the project generate or re-use? 

 

!ǎ ǎǘŀǘŜŘ ƛƴ ƻǳǊ ƛƴǘǊƻŘǳŎǘƛƻƴΣ άōƛƻŘƛǾŜǊǎƛǘȅ Řŀǘŀέ encompasses an unbounded range of data 

types, recorded in diverse formats. While a complete account of these types and formats is 

unknown at this stage, we anticipate that virtually all ISO/IEC 11404:2007(E) data types11 are 

expected in the MBO scope, either in the primary (meta)data or derived through analyses.  

 

Data types 

These data types are expressed in (meta)data describing genetic elements (environmental 

DNA, omics), (quantitative) organismal and environmental imaging, mammal and bird 

sightings, active and passive acoustics, physical properties, chemicals, remotely sensed / 

satellite derived artefacts, ROV imagery and video, citizen science activities, and socio-

ecological phenomena. 

 

As described in the WP tasks, MBO will process, transform, and harmonise the data types and 

formats in its data lakes to generate more efficient and FAIR-compliant digital assets for its 

Consortium and the wider biodiversity and ocean community (e.g. in the generation of 

EOV/EBV products.  

 

Primary ISO/IEC 11404:2007(E) data types expected include: 

- Boolean; 

- State; 

- Enumerated; 

- Character; 

- Ordinal; 

- Data-and-Time; 

- Integer; 

- Rational; 

- Scaled; 

- Real; 

- Void. 

 

Additionally, the following sub-types and extended types are expected: 

- Range; 

- Selecting; 

- Excluding; 

 
11 Data types here are in alignment with the ISO/IEC 11404, General Purpose Datatypes (GPD) specification. 
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- Size; 

- Explicit subtypes; 

- Extended. 

 

In this set of types, it should be noted that pseudo-explicit subtypes will be commonly 

encountered, but rarely formally or rigorously defined. These stem from lax data management 

practices rife across biodiversity science, wherein the value space of a given type is unbound 

and filled without discipline or validation. Similar reasons will lead to a number of extended 

ǎǳōǘȅǇŜǎΣ ǿƘƛŎƘ ŀǊŜ άŜȄǘŜƴŘŜŘέ ŘǳŜ ǘƻ ŀ ƭŀŎƪ of rigour and formal bounds, rather than 

deliberate extension. 

 

The following generated data types are expected: 

- Choice; 

- Pointer; 

- Procedure. 

 

The following aggregate data types are expected 

- Record; 

- Class; 

- Set; 

- Bag; 

- Sequence; 

- Array; 

- Table. 

 

Further, we expect to encounter a wide range of defined data types (ISO/IEC 11404:2007(E) 

Section 8.5) due to the specifications in relatively informal but prevalent biodiversity 

information standards issued by, for example, the Genomic Standards Consortium and the 

Biodiversity Information Standards organisation (i.e. TDWG). 

 

When accounting for and digitally representing requirements and conditions, MBO will also 

explore the degree to which provisions (ISO/IEC 11404:2007(E) Section 8.6) and their 

constituent elements (general parameters, obligations, targets, scopes, subsets, values, etc) 

are also expected, with varying degrees of formality. 

 

Stemming from similar causes as noted above for explicit and extended sub-types, we expect 

to encounter a wide range of generated and declared data types (ISO/IEC 11404:2007(E) 

Section 9 and 10) - many generated without formalism or on an ad hoc basis, which are not 
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concerned with professional data management. Both cryptic and crude type declarations have 

already been encountered and are expected to diversify. The following defined data types 

expressed in ISO/IEC 11404:2007(E) Section 10.1 are expected: 

- Natural numbers; 

- Bits; 

- Bit strings; 

- Character strings (especially for omic data); 

- Time intervals; 

- Private; 

- Object identifiers; 

- Defined generators (typically issued by standard organisations); 

- Trees; 

- Optionals. 

 

As an integral part of MBO harmonisation activities, mappings (ISO/IEC 11404:2007(E) Section 

11) between standards, conventions, operations, and other elements will be heavily used. 

These will also be key to CDIF compliance, particularly when normalising formal and informal 

data management practices. Outward, inward, reverse inward, and support of datatypes are 

all expected.  

 

Data formats 

Each MBO WP will contend with a range of data and file formats. In some cases, formats are 

well-established (e.g. FASTA/FASTQ for sequence information; WP2) while in others they are 

diverse and often poorly implemented and/or standardised. WP1 will assist WPs 2-5 in 

managing their formats throughout the project, allowing these WPs to log them in the 

catalogue noted above and develop approaches to harmonise them for improved internal and 

downstream usage by the participants in the MBO CoP. 

 

While no prescriptive formats are identifiable at this stage of the project, the following 

principles will be followed in selecting data formats for data harmonisation, generation, and 

delivery to stakeholders: 

- No new data formats shall be generated by MBO, save those specifically 

required by (i.e. by mandate, rather than preference) stakeholders in our 

CoP; 

- Formats shall not require proprietary or a single form of software (e.g. 

created and maintained by a single organisation) to access and (re)use; 

- Formats shall be atomic - with no other formats or digital elements 

embedded within them; 
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- Formats must default to well-adopted community standards that - as far as 

possible - comply with the FAIR Principles and the 5-star Open Data Plan; 

- Formats should be immediately identifiable via a universally recognised 

extension and/or internal metadata (e.g. file headers, magic numbers) - 

external identifiers can be used in MBO, but only when a robust and 

resilience management plan to ensure persisting binding to the data is in 

place; 

- Formats must be non-proprietary with open, complete documentation and 

specifications publicly and freely (at no cost) available; 

- Unless specifically required, with reasoning documented, formats must be 

unencrypted; 

- Unless using a lossless and non-proprietary approach, formats must be 

uncompressed; 

- Formats shall use common, non-proprietary character encodings. 

 

What is the purpose of the data generation or re-use and its relation to the objectives of the 

project? 

 

Data generation and (re)use throughout the project is in support of the Task descriptions 

present in its proposal and description of work. All objectives have been stated in these 

documents. 

 

Overall, MBO will generate/re-use marine biodiversity data which purposes are to: 

- Be relevant to existing frameworks, being interoperable and connected to 

global frameworks by coordinating and advancing standardised and quality 

controlled data flow into regional and international long-term archives; 

- Align MBO work programme to international activities (MBON, GOOS, OBIS, 

UN Ocean Decades programmes such as Marine Life 2030, OBON, ODIS, 

Ocean Practices for the Decade); 

- Delivering practical tools to help decision making of all marine stakeholders 

from policy, industry, research and society so they can determine biodiversity 

health, predict changes, monitor changes from imposed policies and 

proactively manage environments and their biodiversity; 

- Support major EU biodiversity directives and global initiatives. 
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What is the expected size of the data that you intend to generate or re-use? 

 

Due to the variety of data types in MBO, the size of the data will greatly vary. The greatest 

volumes are expected to be associated imagery/videos data that can be several tens of 

terabytes (TB). Therefore the broad envelope of MBO data size will be in the tens of TB. That 

being said, many digital assets handled by MBO will be far smaller (10s to 100s of megabytes 

(MB)), allowing transfer across most European web-connected stakeholders. Due to the 

separation of far less voluminous metadata from potentially large data files, the data size 

should not impact how the FAIRness of the data will be implemented. 

 

What is the origin/provenance of the data, either generated or re-used? 

 

!ǎ a.hΩǎ ²tǎ ŀǊŜ ǎŜŜƪƛƴƎ ŀ ǿƛŘŜ ŀƴŘ ǳƴǊŜǎǘǊƛŎǘŜd range of sources for its (meta)data, a 

complete account is beyond the scope of this early DMP. However, as clarified above, partners 

will be required to document all provenance information through the lifecycle of the digital 

assets, allowing ongoing accounting. While the data sources will be chosen by each WP, task 

by task, and endorsed by WP1, sources considered at this stage include:  

- Open access databases (e.g. EMODnet, ENA, SeaDataNet, IODE and GOOS 

affiliated resources, PANGAEA); 

- Relevant datasets from concurrent ESA (e.g. BiCOME, HEATHCare, and others 

under the ESA OCEAN Science Cluster) and H2020/Horizon projects (e.g. 

AtlantECO, MISSION ATLANTIC and the recently funded BUSEFUL and 

BIOcean5D) that are openly accessible; 

- tŀǊǘƴŜǊǎΩ ƛƴǎǘƛǘǳǘƛƻƴŀƭ όƳŜta)data that are not necessarily generated in the 

context of MBO, but are explicitly listed by the partners as part of the service 

offer (including citizen science data and long-term international biodiversity 

data collection programmes) and are in open access public databases. 

Aǎ ƴƻǘŜŘ ŀōƻǾŜΣ ƛŦ άŎƭƻǎŜŘέ Řŀǘŀ όǊŜŀŘ ōǊƻŀŘƭȅύ ƛǎ ǳǎŜŘ ƛƴ a.h ŀƴŀƭȅǎŜǎΣ ƳŜǘŀŘŀǘŀ ŀōƻǳǘ ǘƘŜǎŜ 

data shall be created to provide transparency and maintain intact provenance records. 

 

To whom might your data be useful ('data utility'), outside your project? 

 

a.h ŀŘƻǇǘǎ ŀ άƭƻƴƎ ŀƴŘ ǿƛŘŜ ǾƛŜǿέ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǳǘƛƭƛǘȅ ƻŦ ƛǘǎ ŘƛƎƛǘŀƭ ŀǎǎŜǘǎΦ ¢Ƙŀǘ ƛǎΣ ǿŜ ǿƛƭƭ 

release (meta)data in forms that will allow discovery and lower barriers to (re)use by 

stakeholders we have not predicted, by using neutral, cross-domain web architectural 

approaches in addition to community-specific conventions. As described in the UN Ocean 

Decade Data Strategy, with increased inter- and transdisciplinary characterising modern 
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research- and application-driven activity in the ocean, diverse stakeholders are sourcing well-

managed biodiversity data. These include, but are not limited to: 

- Policy analysis and development groups, using biodiversity data to advise; 

- Industrial and commercial actors, using biodiversity data to assess impacts, 

sustainable development options, or threats; 

- Scientific groups outside of the marine and biodiversity communities, 

pursuing analogues to their interests in the ocean or seeking to build cross-

disciplinary links; 

- The general public, powering awareness campaigns with rapidly ingestible 

(meta)data. 

 

To further advise us on external stakeholders and their interests, MBO will establish and 

engage a CoP for biodiversity data generators and users bringing together observatories, data 

infrastructures and the user communities composed of policy, civil society, industry (blue 

economy) and research (data) stakeholder groups. Activities are performed to identify 

stakeholders and their needs for biodiversity observations at different levels and in different 

regions across Europe. The CoP will: 

- Engage the users of biodiversity data; 

- Perform an analytical assessment of the interactions between data 

producers and users (using methods developed in social science and 

humanities to study the behaviours of people to understand organisational 

and social interactions and identify the barriers that prevent data use by 

stakeholders); 

- Identify the policy windows/opportunities at different levels of policymaking 

and implementation that could facilitate the uptake of data in decision-

making processes. 

The CoP will include international stakeholders to enable integration of internationally used 

(meta)data standards and to ensure interoperability and comparability of European data with 

the rest of the world. Overall, MBO aims to define more efficient and effective pathways and 

information flows between producers and users of biodiversity data.  
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4. C!Lw Řŀǘŀ 
 

MBO aims to enable a next-generation biodiversity data and information flow to capture 

comprehensive and standardised (meta)data and establish robust pathways to secure, long-

term biodiversity archives, building on international standards and approaches to establish 

the biological component of the coastal and marine Earth observation Infrastructure in 

Europe. A carefully deliberated implementation of the FAIR Principles (see Figure 4.1), in the 

context of the 5-star Open Data Plan, is a necessary part of this goal, which must align to the 

strategies and implementations shaping the global ocean data space (see Introduction). For 

ŜȄŀƳǇƭŜΣ ŘƛƎƛǘŀƭ ŀǎǎŜǘǎ ǎƘƻǳƭŘ ōŜ άCƛƴŘŀōƭŜέ ƛƴ ǘƘŜ ǎŜƴǎŜ ǘƘŀǘ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ 

Findability sub-principles make them findable in the global cross-domain indexing and 

ŘƛǎŎƻǾŜǊȅ ǎȅǎǘŜƳǎΣ ŀƴŘ άLƴǘŜǊƻǇŜǊŀōƭŜέ ƛƴ ǘƘŀǘ ǎǇŜŎifically identified, independent systems 

can understand their semantic content. The implementation decisions to achieve this aim are 

being made through dialogue between the WPs, moderated by WP1 and WP6. Particulars will 

be documented as they are established (D1.1, D1.2). 

 

MBO is thus elevating its management of research data, information, and knowledge outputs 

to be a carefully reviewed, externally shaped, and internally assessed process delivering assets 

treated as first-class research outputs. Primarily, this will prioritise the co-development (with 

relevant global stakeholders and authorities) of specifications and data to deliver data 

recognised by the custodians of the EOVs and EBVs (i.e. GOOS and GEO BON). These 

developments will provide the blueprint for a modern, internationally compatible, biodiversity 

observation system processing coastal and marine biodiversity data to be integrated into 

existing EU (Copernicus, EMODnet, Digital Ocean Twin) and international (GOOS, OBIS, ODIS, 

GBIF, DITTO) ocean observation and marine data initiatives and systems. 

 

In sum, MBO will demonstrate the mechanisms for operationalising ocean biodiversity data 

flows, setting a example of how a regional, European project can effectively, efficiently, and 

sustainably interface with global frameworks. 
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Figure 4.1: FAIR principles and compliance. 

 

At the Consortium level, WP1 will create pathways which start from data objects familiar to 

field and laboratory personnel (such as spreadsheets, image catalogues, sequence data 

archives) and elevate them to modern Linked Open Data Objects to support flexible and 

efficient publishing and ingestion by long-term repositories. MBO will link with regional and 

global long-term archives to ensure the project's digital legacy is secure. 

 

Will data be identified by a persistent identifier? 

 

Each published MBO data product or dataset contributing to a derived data product will be 

associated with dereferenceable permanent identifiers and - where possible - kernel 

metadata compliant with prevailing standards (e.g. MIxS for omic data, DwC-A12 for 

biodiversity data in general, ODIS-Arch for generic metadata13). Identifiers are critical to be 

able to follow the data use (from the producers to end-users and ensure that the data are 

found by the relevant stakeholders) because they unambiguously identify data and facilitate 

data citation. WP1 will provide a list of repositories ensuring the assignment of persistent 

identifiers, which will be added to the MBO DMP at the first update.  

 

 
12  Darwin Core Archives ς How-to Guide :: GBIF IPT User Manual 
13 https://book.oceaninfohub.org/thematics/README.html 

https://ipt.gbif.org/manual/en/ipt/latest/dwca-guide
https://book.oceaninfohub.org/thematics/README.html
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More information on the forms of and authorities issuing persistent identifiers will be added 

to the DMP as the project progresses. 

 

Will rich metadata be provided to allow discovery? What metadata will be created? What 

disciplinary or general standards will be followed? In case metadata standards do not exist 

in your discipline, please outline what type of metadata will be created and how. 

 

Metadata is as important as the data itself as it allows applications to categorise and archive 

datasetsΣ ŦŀŎƛƭƛǘŀǘƛƴƎ ǳǎŜǊǎ ǘƻ Ŝŀǎƛƭȅ ǎŜŀǊŎƘ ŀƴŘ ŦƛƴŘ ǊŜƭŜǾŀƴǘ ŘŀǘŀǎŜǘǎΦ ¢ƘŜ άǊƛŎƘƴŜǎǎέ ƻŦ 

metadata can only be formally defined when a range of discovery and usage scenarios are 

described, and also when the tooling/infrastructure exploiting that metadata is known. While 

the superset of usage scenarios are necessarily unknown, MBO will rely on the range of 

key:value specifications from biodiversity and related ocean data standard- and convention-

setting organisations (e.g. GSC, TDWG, GOOS, IODE) as well as generic or thematic metadata 

standards (e.g. schema.org, DCAT, PROV, IIIF) to establish a reasonable benchmark for 

richness. We will consider metadata richer when more of the relevant fields in these standards 

are accurately populated. In addition, any information our consortium experts believe 

essential to reproducibility or understanding of their digital products will be added to our 

metadata, using valid extensions of these standards (e.g. additionalProperty in schema.org, or 

MeasurementOrFact in DwC). 

 

±ƛǘŀƭƭȅΣ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άǊƛŎƘƴŜǎǎέ ŀŎǊƻǎǎ ŀƭƭ a.h ƳŜǘŀŘŀǘŀ ǿƛƭƭ ƛƴŎƭǳŘŜ ŀ ǊƛƎƻǊƻǳǎ ŀŎŎƻǳƴǘ ƻŦ 

digital provenance. This effort fill current and critical gaps in provenance tracking (i.e. what 

happened, when did it happened, who did it, with what, and what was produced) via 

ǎǘŀƴŘŀǊŘǎ ǎǳŎƘ ŀǎ ²о/Ωǎ twh± όōǳƛƭŘƛƴƎ ƻƴ ǇǊƻƎǊŜǎǎ ƛƴ ǇǊŜǾƛƻǳǎƭȅ ŦǳƴŘŜŘ IƻǊƛȊƻƴ нлнл 

projects such as ENVRI Plus, FAIR, and EOSC Life,) to promote greater transparency and trust-

building rigorous, quality-controlled and comprehensive account of biodiversity research and 

monitoring. 

 

Overall, the richness of metadata will be defined explicitly as consultations between the WPs 

όƳƻŘŜǊŀǘŜŘ ōȅ ²tм ŀƴŘ ²tсύ ǇǊƻŎŜŜŘǎ ŀƴŘ ƛǎ ŎŀǇǘǳǊŜŘ ƛƴ a.hΩǎ ŘƛƎƛǘŀƭ ǇǊƻŎŜŜŘƛƴƎǎ14. 

 

 

 

 

 
14 https://github.com/marco-bolo  

https://github.com/marco-bolo
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Will search keywords be provided in the metadata to optimize the possibility for discovery 

and then potential re-use? 

 

Yes - the extensive use of semantically qualified textual fields across the standards (both 

generic and domain-specific) used will allow multiple keyword and key phrase based vectors 

for data discovery and (re)use. Additionally, where relevant and accurate, semantic resources 

such as the vocabularies/thesauri present in the NERC Vocabulary Server (NVS; ) already used 

in SeaDataNet, EDMOnet, OBIS) and the ontologies from the OBO Foundry and Library (used 

across multiple domains and systems) will be used to qualify keywords with more machine 

actionable and LOD/FAIR aligned properties, enhancing the AI-readiness of our digital assets. 

Further, commonly used yet informal keywords used by our consortium will be queued for 

integration into more formal semantic resources, to enhance community capacity along the 

research and innovation themes of MBO. 

 

More detail on keywords will be provided in the next iteration of the DMP, when data types 

coming from the WPs are clearer. This information is necessary to determine the appropriate 

keywords to assign. 

 

Will metadata be offered in such a way that it can be harvested and indexed?  

 

Yes - all metadata will be harvestable by two main routes: 1) All high-level metadata will be 

made discoverable to the ODIS Federation and globally active resources such as Ocean 

InfoHub, which also provide an interface to generic dataset searches powered by Google and 

other uses of structured data on the web and web architectural patterns. 2) Where domain-

specific repositories exist, the metadata alignment within MBO to global biodiversity 

standards and conventions (e.g. DwC, MIxS) will allow indexing via either a harvest or 

submission model. 

 

Note that the metadata specifications offered will depend on the capacities of the repository 

chosen to deposit them or the non-repository systems capable of harvesting and indexing 

them. 
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4.1. Making data accessible 

 

4.1.1. Repository 

 

Will the data be deposited in a trusted repository? 

 

MBO data will be deposited in and - primarily - harvested from trusted repositories. WP1 will 

provide a list of endorsed repositories15 for the various MBO data themes (providing that such 

a repository exists for the given theme. If it does not, MBO will point out the missing 

repositories that should be created in D1.3) and ocean biodiversity data in general. The list of 

chosen repositories will depend on the data generating WPs and cannot be detailed in this 

first DMP. More details will be provided in D1.1, D1.2 and next the iteration of the DMP. 

Systematic logging of the sources and sinks of MBO data will be assembled in our GitHub 

Organisation for continuous and transparent intelligence flow. 

 

The criteria for choosing a repository will be compiled in our project documentation, 

summarised in D1.1 and D1.2, and will take into account factors such as the repository 

longevity, obsolescence policies, persistent identifier handling, and embargo mechanismsΧ . 

For each chosen repository, WP1 will assess which data, metadata and documents are part of 

these repository mandates. 

 

¢ƘŜ ŀŎŎŜǎǎƛōƛƭƛǘȅ ƻŦ a.hΩǎ ŘƛƎital assets will be expressed in the discovery and interoperability 

level (meta)data distributed to the ODIS Federation. Assets distributed in such a manner will 

have MBO provenance metadata included to increase MBO data visibility to the UN Decade 

of Ocean Science for Sustainable Development Actions, and across the wider ocean datascape. 

 

Have you explored appropriate arrangements with the identified repository where your 

data will be deposited? 

 

The primary repositories we have identified thus far (e.g. OBIS, INSDC) require no specific 

arrangements for accessibility as they are well aligned to the FAIR Principles and 5-star Open 

Data Plan, and use standard web accessibility protocols and adequate user management. In 

the case of the main repositories identified at the grant writing stage, they have been included 

in the project as partners, for example Seascape Belgium for EMODnet, or UNESCO for IOC 

repositories and federated systems. 

 

 
15 That is, evaluated by WP1 experts for their fitness as long-term archives with adequate implementations of 
the FAIR Principles and 5-star Open Data Plan. 
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Does the repository ensure that the data is assigned an identifier? Will the repository 

resolve the identifier to a digital object?  

 

As indicated above, one of WP1 criteria to endorse repositories will be their capacity to 

provide dereferenceable, globally unique, and persistent identifiers that cannot be 

overwritten or reallocated. The current repositories that will be primary to MBO (as noted 

elsewhere, OBIS, INSDC, etc) all issue robust identifiers. The extended list of such repositories 

will be provided in a later update of the DMP and continuously logged in our GitHub 

Organization16. 

 

4.1.2. Data access 

 

Will all data be made openly available? If certain datasets cannot be shared (or need to be 

shared under restricted access conditions), explain why, clearly separating legal and 

contractual reasons from intentional restrictions. Note that in multi-beneficiary projects it 

is also possible for specific beneficiaries to keep their data closed if opening their data goes 

against their legitimate interests or other constraints as per the Grant Agreement. 

 

The accessibility of data is a MBO priority and is expected to be high. By default, MBO data 

are open with no restriction for sharing (CC-BY or more permissive), however, exceptions may 

arise for: 

- Sensitive data (e.g. endangered or commercially valuable species); 

- If a country changes its Access and Benefit Sharing (ABS) rules (but unlikely 

in the case of MBO working with European countries); 

- Publication. However, the duration of such an embargo should not exceed 

12 months and metadata about embargoed data should be released within 

one month of its generation or harvesting. In addition, before publication, 

data used in the paper should be deposited in a repository allowing for an 

embargo period and the accession number should appear in the paper. 

 

If an embargo is applied to give time to publish or seek protection of the intellectual 

property (e.g. patents), specify why and how long this will apply, bearing in mind that 

research data should be made available as soon as possible. 

 

In case less permissive copyright/IP is needed, the embargo duration will be transparently 

negotiated with the CoP. The outcomes will be bound to the data products in question. 

 
16 This is a common pattern across MBO - we will reference actionable logs, lists, and reporting that is tied to the 
dataflows being constructed over providing static tables in print publications. 
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However MBO aims to develop an opened system based on trust between stakeholders. All 

efforts So all to avoid embargo will be undertaken, however, we acknowledge the disparity 

and fundamental conflict between the call for rapidly open data and the crediting and 

advancement model in science and research, including the programmes the present project 

exists within. 

 

Will the data be accessible through a free and standardized access protocol? 

 

MBO aims to use free, standardized, universally implementable access protocols to make data 

accessible to as many people as possible. The protocols will be dependent on the repository 

end point that it goes into. At this stage of the project, it is expected that accessibility via 

software using standard HTTP(S), FTP, API and other related and universal protocols will be 

the norm. More information will be given in D1.1, D1.2 and the next iteration of the DMP 

should we encounter any alternative protocols. 

 

If there are restrictions on use, how will access be provided to the data, both during and 

after the end of the project? 

 

MBO aims to make all of its data available as early as feasible. Any embargo placed on the 

data will not exceed the embargo imposed by the chosen repository, and will thus provide the 

access of embargoed data. The management of data embargo will be another selection 

criteria when WP1 will endorse repositories. 

 

How will the identity of the person accessing the data be ascertained? 

 

Establishing the identity of individual persons accessing MBO data is unfeasible and, often, 

contrary to the values of a free and open internet, where users are not subject to high-

resolution surveillance. Exceptions occur when users or their agents intentionally register 

their identity to access data, and agree to their personal information being gathered, stored, 

and analysed. MBO does not intend to pursue this and does not have the resources allocated 

to build analytics and assess their ethical implications or legal compliance. That being said, 

many of the repositories MBO data will be archived in, do gather anonymised user information 

which can be accessed on request. Further, acknowledgement, crediting, or provenance 

tracking of MBO outputs will allow post-hoc analytics on open reuse.  
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Is there a need for a data access committee (e.g. to evaluate/approve access requests to 

personal/sensitive data)? 

 

MBO does not consider there will be restrictions other than 12 months embargo for 

publication and IP issues. So there will be no need to have a data access committee. If the 

access is limited for reasons described above, it will be according to the rules of the chosen, 

repository and its embargo mechanisms. 

 

4.1.3. Metadata 

 

Will metadata be made openly available and licenced under a public domain dedication CC0, 

as per the Grant Agreement? If not, please clarify why. Will metadata contain information 

to enable the user to access the data? 

 

As described above, MBO metadata - including those describing closed digital assets - will be 

made openly available (via delivery into the ODIS federation) and will contain information (i.e. 

PIDs, contact details for negotiated access) to enable the user to access the data. MBO WP1's 

focus on provenance and licensing metadata capture and expression will allow us to bind 

copyright and IP information to all data products, which will be rendered machine-actionable 

where possible. As mentioned above, CC-BY or more permissive licenses such as CC0 will be 

sought.  

 

How long will the data remain available and findable? Will metadata be guaranteed to 

remain available after data is no longer available? 

 

Data will remain available and findable as long as the repositories where the metadata is 

deposited remains active/exist. As we generally target archives with long-term mandates 

(noted multiple times, above), this is expected to be at least at the decadal scale for those 

assets that Consortium members are able to share openly. Again, WP1 will guide partners to 

repositories with ensured longevity and sustainability plans. Where such repositories are not 

available for the assets handled by the partners, Zenodo will be used for generic archival, 

accompanied with ODIS-compatible metadata records to ensure findability across the ocean 

community. 

 

The latter approach to handling metadata assets (archival in Zenodo via a cross-linked GitHub 

release cycle and harvesting into ODIS) will decouple the metadata from the data they 

describe and - ŘǳŜ ǘƻ ½ŜƴƻŘƻΩǎ ƳŀƴŘŀǘŜ - very likely ensure that they will outlast the data 
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assets they describe. While not an absolute guarantee, this is perhaps the greatest level of 

longevity we can assure. 

 

Will documentation or reference about any software be needed to access or read the data 

be included? Will it be possible to include the relevant software (e.g. in open source code)? 

 

MBO does not envisage that any bespoke methods or software tools will be needed for access. 

Indeed, we will strongly advise against and actively discourage any digital assets (aside from, 

perhaps, residual/debugging files generated by software and not necessary for knowledge 

transfer) being expressed in exotic serialisations, with bespoke semantics, or in complex 

structures. But if it becomes the case, as per EC regulation, MBO will provide information 

about any research outputs or any other tools and instruments needed to access, re-use or 

validate the data via the relevant repositories, with full details about requisite software 

archived in provenance metadata. Where possible, the codebases of the software (tied to the 

release and version used for analysis) will be forked into the MBO GitHub Organisation and 

archived in the associated Zenodo space to allow full reproducibility. As MBO uses and 

generates more data, details will be added to this DMP to account for it. 

 

4.2. Making data interoperable 

 

WP1 will consider from the outset identifying the most suitable data serialisations, structures, 

formats, and semantics that can be used to support external interoperability once published. 

This includes what tools will be needed to validate the results, e.g. specialised software or 

software code, algorithms and analysis protocols. Where possible, partners should provide 

these instruments themselves alongside the open access dataset. 

 

YŜȅ ŎƻƴŎŜǇǘǎ ŦƻǊ a.hΩǎ interoperability approach include: 

- Tool independence: (meta)data should not depend on any tool, software, 

infrastructure, virtual laboratory, or other specific system to realise 

interoperability. Their interoperability shall be intrinsic, only depending on 

adherence to well-developed and globally relevant standards and 

conventions; 

- Mapped semantics: In line with emerging CDIF recommendations, semantic 

qualifications will - where possible - be mapped to one another using 

SSSOM17 conventions. This is especially important for generic descriptors, 

 
17 https://github.com/mapping-commons/SSSOM 

https://github.com/mapping-commons/SSSOM
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which must always be mapped to broadly used, cross-domain semantic 

resources such as schema.org and PROV. 

 

What data and metadata vocabularies, standards, formats or methodologies will you follow 

to make your data interoperable to allow data exchange and re-use within and across 

disciplines? Will you follow community-endorsed interoperability best practices? Which 

ones? 

 

As stated in several answers above and in the Introduction, the semantic, syntactic, 

serialisation and formatting approaches we will use in MBO will be closely synchronised with 

those required by the systems that will store, index, cross-link, process, and archive our digital 

assets. This requires the adherence to community-defined and cross-domain conventions and 

standards (noted abovŜΣ ŜΦƎΦ 5ǿ/ύ ǿƘƛŎƘ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ǎŜŎǳǊŜ a.hΩǎ ŘƛƎƛǘŀƭ ƭŜƎŀŎȅ ŀƴŘ ƳŀƪŜ 

its digital outputs visible and useable to stakeholders within the ocean community and fair 

ōŜȅƻƴŘΦ ²Ŝ ǿƛƭƭ ƴƻǘ ŦƻŎǳǎ ƻƴ ŎƭŀƛƳǎ ƻŦ ŜƴŘƻǊǎŜƳŜƴǘ ƻǊ άōŜǎǘέ ǇǊŀŎǘƛŎŜΣ ǿƘƛŎƘ ǳƴŦƻǊǘǳƴŀǘŜƭȅ 

do not often translate to meaningful impact. Instead, we will work directly with the trusted 

and sustained systems that archive and disseminate biodiversity (meta)data across broad 

stakeholder groups and ensure that our practices generate digital assets which best leverage 

their capacities and align to global standards. This approach is verifiable and measurable, 

ŦƻŎǳǎƛƴƎ ƻƴ ǘƘŜ Ǿƛŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ όƳŜǘŀύŘŀǘŀ ƛƴ ŀ Ǝƭƻōŀƭ ŎƻƴǘŜȄǘΣ ǊŀǘƘŜǊ ǘƘŀƴ ƳƻǊŜ 

ceremonial declarations of endorsement/best practice. MBO is somewhat unique in this 

regard, as many members of the consortium are closely linked to or operate many of these 

infrastructures (e.g. OBIS, ODIS, EMODnet) and are actively developing global digital strategies 

and frameworks. The perspectives they bring, combined with those gathered through the 

ŀŎǘƛǾƛǘƛŜǎ ƻŦ ²tсΣ ǿƛƭƭ ƎƛǾŜ ŎƻƴŎǊŜǘŜ ƎǳƛŘŀƴŎŜ ƻƴ άŦƛǘƴŜǎǎ ŦƻǊ ǇǳǊǇƻǎŜέΦ  

 

Noting the above, we also acknowledge that many digital assets generated in MBO may not 

be amenable to standardisation and management across all the specifications at play. In these 

cases, partners in each WP will utilise the guidance provided by WP1 to standardise as much 

of the (meta)data as possible, structuring the rest using the most generic semantic and 

serialisation specifications available (e.g. schema.org, PROV, JSON-LD) prior to archiving as 

described in Section 3. 

 

 

 

 

 



Deliverable D7.2 
Project Data Management Plan 

38 

 

¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ 9ǳǊƻǇŜ ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ ǇǊƻƎǊŀƳƳŜ 
under grant agreement No 101082021. This output reflects the views only of the author(s), and the European Union 
cannot be held responsible for any use which may be made of the information contained therein. 

 

In case it is unavoidable that you use uncommon or generate project specific ontologies or 

vocabularies, will you provide mappings to more commonly used ontologies? Will you 

openly publish the generated ontologies or vocabularies to allow reusing, refining or 

extending them? 

 

²ƘŜǊŜ ǎŜƳŀƴǘƛŎ ǊŜǎƻǳǊŎŜǎ ŀǊŜ ƴƻǘ Ŧƛǘ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ a.hΩǎ ŘƛƎƛǘŀƭ ƻǳǘǇǳǘǎΣ ǘƘŜ ǇǊƻƧŜŎǘ 

may create internal semantic resources. These resources will not be promoted as solutions or 

new standards beyond the operational needs of the project. Aligned with the emerging CDIF 

recommendations, these resources will be mapped - using SKOS predication - to other related 

standards using the SSSOM convention. These will be published and available publicly at the 

earliest possibility. Where appropriate, requests for terms/classes/concepts required by MBO 

and not present in well-adopted resources will be lodged on these resources respective issue 

trackers. Should these terms be generated by the resource, MBO will obsolete its local term 

in favour of it. In some cases (e.g. for EOV classifications), WP1 will update broadly adopted 

ontologies to ensure interoperability without sacrificing local relevance. Importantly, WP1 will 

co-develop the same resources used by, for example, EV data product developers to prevent 

proliferation of project-level standards. MBO will work from community standards, existing 

communities and leveraging the CoP. 

 

Will your data include qualified references to other data (e.g. other data from your project, 

or datasets from previous research)? 

 

Yes - MBO (meta)data will include qualified references to other data, through the semantic 

qualification present in the standards and conventions described above. The quality of these 

references will strongly depend on how far the target data is along the 5-star Open Data Plan. 

For data that are closed, the qualified reference will include descriptions of the data and its 

permissions and restrictions as described in the sections above. 

 

Within MBO data, WP3 and WP4 are expected to generate data with cross references (for 

example WP4 will use multi-sensors setups to create biodiversity maps by bringing GPS onto 

automated vehicles and onboard genomics generating data sets with linked data). For all data 

produced by MBO, appropriate qualifiers to reference linked data will be used. More details 

will be provided in D1.1.  
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under grant agreement No 101082021. This output reflects the views only of the author(s), and the European Union 
cannot be held responsible for any use which may be made of the information contained therein. 

 

4.3. Increase data re-use 

 

How will you provide documentation needed to validate data analysis and facilitate data re-

use (e.g. readme files with information on methodology, codebooks, data cleaning, 

analyses, variable definitions, units of measurement, etc.)? 

 

Information on variables, units, and other compact information artefacts will be included in 

the metadata accompanying the digital artefacts generated during the project, qualified by 

both references to semantic artefacts and URLs (permanent where possible) to further 

documentation stored on Zenodo or a comparable archival system. A GitHub Organization18 

has been created to host repositories where further, structured, and machine-friendly 

documentation can be assembled in task- and function-dedicated repositories. All operational 

code and analysis parameters, alongside extended documentation to be interlinked with 

PROV metadata will be collected in this platform, and publicly released as soon as possible19. 

Extended, narrative documentation will also be archived here in Pandoc20 formats to enhance 

interoperability. Releases of these repositories will be cross-archived in the MBO Zenodo 

space to issue them permanent identifiers and match versioning workflows. Note, however, 

that at this point of the project, it is not possible to know if MBO partner will design proprietary 

codes or documents. The DMP will be updated on this particular point as the project 

progresses.  

 

Will your data be made freely available in the public domain to permit the widest re-use 

possible? Will your data be licensed using standard reuse licenses, in line with the 

obligations set out in the Grant Agreement? 

 

As described in detail above, MBO data will - as a default practice - be made freely available 

in public and open access repositories using licences aligned to CC0 or CC-BY. Restrictions will 

be discouraged, but should partners require these (e.g. embargoes) to secure competitiveness 

according to current academic norms, these will be documented, the data access restricted, 

and suitable publicly available metadata describing the restrictions, their limitations, and 

approach to eventual public dissemination logged.  

 

 

 

 
18 https://github.com/marco-bolo 
19 modulo IP protection, embargoes, or other restrictions 
20 https://pandoc.org/ 




























