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The “Coopetition” Model of Collaboration
Kristi Holmes, Northwestern University & Zenodo



https://doi.org/10.6084/m9.figshare.21318270 
https://datascience.nih.gov/data-ecosystem/generalist-repository-ecosystem-initiative 

NIH Awards: 
3OT2DB000001-01S1
3OT2DB000002-01S1
3OT2DB000003-01S1
3OT2DB000004-01S1
3OT2DB000005-01S1
3OT2DB000006-01S1
3OT2DB000013-01S1

https://doi.org/10.6084/m9.figshare.21318270
https://datascience.nih.gov/data-ecosystem/generalist-repository-ecosystem-initiative


https://datascience.nih.gov/data-ecosystem/exploring-a-generalist-repository-for-nih-funded-data  

https://datascience.nih.gov/data-ecosystem/exploring-a-generalist-repository-for-nih-funded-data


Coopetition = Cooperation + Competition

Coopetition
● Originally coined by Brandenburger & Nalebuff, 1996
● Sayeed Choudhury keynote at February 2020 NIH Workshop on the Role of Generalist and 

Institutional Repositories to Enhance Data Discoverability and Reuse 

https://www.slideshare.net/sayeedmd/a-blueprint-for-the-research-data-landscape

VALUE LINE

Compete on Unique Features

Cooperate on common features and 
standards

(metadata, PIDs, metrics, discovery, privacy)

https://www.slideshare.net/sayeedmd/a-blueprint-for-the-research-data-landscape


Coopetition allows for: 
● Development of a cohesive and interoperable generalist repository landscape

● Regular communication across repositories 

● Implementation of common best practices and standards 

● Leveraging existing community standards (e.g. DataCite, ORCID, ROR)

● Enhanced flexible data sharing for NIH funded researchers

● Shared training and outreach for generalist repository use cases

● Improved data discovery and impact tracking across repositories 

● Unified partnerships with community stakeholders including institutions and funders

- Also allows repositories to offer varying features such as visualization and analysis, tool 

integrations, custom metadata, and advanced functionality for specific use cases

- Challenges of working across different business models, infrastructures and product road maps 

with globally distributed teams

GREI coopetition = collaboration among the generalist repositories to 

jointly advance repository functionality to support NIH data sharing, 

discovery, and reuse



The NIH Perspective
Lisa Federer, National Library of Medicine, U.S. National Institutes of Health



Focus on Open 
Science

Work includes:

• Updating or developing plans for 
increasing public access to federally 
funded research

• Funding opportunities

• Infrastructure enhancements

• Training and capacity building

• Broadening participation in open 
science

• Community engagement



Adapted from NIH Office of 
Science Policy

NIH’s Culture of Data Sharing

20042003 2007 20142008

Model 
Organism 

Policy

Genome-wide 
Association (GWAS) 

Policy

2012

NIH Public Access 
Policy 

(Publications)

Big Data to 
Knowledge 

(BD2K) Initiative Genomic Data 
Sharing  (GDS) 

Policy

White House 
Initiative

(“OSTP Memo”)

2015 2017

NIH Public 
Access Plan

NIH Data 
Sharing 
Policy

Modernization of 
NIH Clinical Trials

Request for 
Information on 

Data Sharing

NIH Data 
Commons 

Pilot

2016

All of Us 
Research 
Program

Cancer 
Moonshot

2013

NLM Strategic 
Plan

NIH Data Science 
Strategic Plan

2018

Request for Information 
on Policy Provisions for  
Data Management and  

Sharing

HHS Rule and NIH Policy on 
Clinical Trial Results 

Dissemination



 NIH Policy for Data Management and Sharing (DMS) 

• Submission of Data Management & Sharing Plan for all NIH-funded 
research 

• Compliance with the ICO-approved Plan (may affect future funding)

• Effective January 25, 2023 (replaces 2003 Data Sharing Policy)



NIH strongly encourages 
subject-specific, open access Data Sharing Repositories 

as a first choice.
https://www.nlm.nih.gov/NIHbmic/nih_data_sharing_repositories.html 

Selecting a repository: the NIH data sharing landscape

Stores publication-related 
supplemental materials and 
datasets directly associated 

publications.

Datasets up to 2 gigabytes

PubMed Central Generalist  Repositories

Datasets up to 20 gigabytes

Datasets associated with 
publications or otherwise and 

links to PubMed. 

Cloud Partners
(STRIDES Program)

Store and manage large scale, 
high priority NIH datasets.

High priority datasets, petabyte-scale



GREI Recommendations and Resources
Ana Van Gulick, Figshare



https://doi.org/10.5281/zenodo.3946719 

Common and Unique 
Repository Features:

Common: 
Core Metadata
Persistent Identifiers
Discoverable
Flexibility
Open access, FAIR
Metrics

Unique: 
Output types
Storage, size limits
Licenses 
Curation
Controlled Access
Visualization
Costs

https://doi.org/10.5281/zenodo.3946719


Generalist Repository 
Selection Flowchart

https://zenodo.org/doi/10.5281/zenodo.11105429 

Guide to selecting a generalist repository 
considering:
● Human subjects or sensitive data 

needs
● Support & curation needs
● Dataset size
● License needs

https://zenodo.org/doi/10.5281/zenodo.11105429


GREI Metadata 
Recommendation
By endorsing and adopting a common metadata 
standard, the GREI repositories support 
interoperability, discoverability, and 
transparency in data sharing.

The GREI repositories worked together to 
identify and recommend the most relevant 
optional DataCite Metadata Schema 4.4 fields 
for data repositories to collect. The 
recommendation has been published for the 
benefit of repositories outside of GREI.

The GREI recommendation will continue to 
evolve based on community feedback, new use 
cases, and emerging community initiatives.

https://doi.org/10.5281/zenodo.8101956


Catalog Use Cases Supported 
(covered in more detail later)

Support discovery for NIH-funded Data

● Focus on similar Use Cases
● Act as exemplar for other repos
● Spark conversations with other stakeholders

Use cases documented so far: 

● As an NIH-funded researcher, I want to select a repository to 
share my data…

● As a researcher, I want to find research data of interest…
● As an institution, I want to report on all datasets from my 

institution…
● As a funder, I want to find datasets we have funded…
● As an institution, I want to capture and preserve research data 

from my institution by using _____  repositories/services… 

Use Case documents can be found on Zenodo:

https://zenodo.org/communities/grei/records?q=&f=subject%3AUse%20Cases&l=list&p=

1&s=10&sort=newest 

https://zenodo.org/communities/grei/records?q=&f=subject%3AUse%20Cases&l=list&p=1&s=10&sort=newest
https://zenodo.org/communities/grei/records?q=&f=subject%3AUse%20Cases&l=list&p=1&s=10&sort=newest


GREI Data Citation 
Best Practices
In partnership with the MakeDataCount initiative, the 
GREI repositories have published data citation best 
practices for repositories.

This guidance for repositories includes collecting, 
storing, and exposing citations, as well as a “cite as” 
temple for researchers.

Each of the GREI repositories either already collect data 
citations or have it on their roadmap. As a group, the 
repositories are considering approaches to capture 
those citations in a manner that provides transparent 
and consistent information to the community on this 
topic.

https://zenodo.org/records/10562429 

https://zenodo.org/records/10562429


GREI Coopetition Training & Outreach
● 2022 - GREI Collaborative Webinar Series 

on Data Sharing in Generalist Repositories 

(10.17605/OSF.IO/JZU37) 

● January 2023 - Generalist Repository 

Ecosystem Initiative (GREI) Workshop 

(sponsored by NIH Office of Data Science 

Strategy) (10.5281/zenodo.7714262) 

● March 2023 - RDAP Virtual Summit - 

Facilitating use of Generalist Repositories 

to Share and Discover Data 

(10.5281/zenodo.7774200)  

● 2023 - GREI Collaborative Webinar Series
○ Use Cases in Generalist Repositories and 

Community Feedback 

(10.5281/zenodo.8208834) 

○ Metadata Recommendations 

(10.5281/zenodo.8356815) 

○ Meaningful Metrics 

(10.5281/zenodo.10371905) 

● March 2024 - Year of Open Science 
Culminating Conference 
(https://osf.io/meetings/YOS_Confere
nce) 

○ Open Science Plumbing: 
Infrastructure Enabling and 
Catalyzing Policy Implementation

○ The Coopetition Model of 
Collaboration in the NIH Generalist 
Repository Ecosystem Initiative

● May 2024 - Medical Libraries 
Association Conference - Generalist 
Repository Ecosystem Initiative (GREI) 
to support NIH data sharing and 
discovery 
(10.5281/zenodo.12210174) 

● June 2024 - Open Repositories - 
Empowering Global Progress: GREI 
Coopetition’s Role in Standardizing 
Transparency, Community, and 
Sustainability Initiatives 

(10.5281/zenodo.12784019)        

● September 2023 - NIH Research Festival - 

Data Sharing in Generalist Repositories 

(10.5281/zenodo.8357607) 

● October 2023 - SciDataCon - Generalist 

repository "coopetition" to enhance data 

sharing and discovery 

(10.5281/zenodo.10037596) 

● March 2024 - NIH Data Repositories and 

Knowledgebases (DRKB) Network 

Program Meeting - Bolstering a 

sustainable generalist repository 

ecosystem through coopetition 

(10.5281/zenodo.10779520) 

● March 2024 - RDAP Summit - Generalist 

Repository Metadata Schema 2.0 – 

Community Feedback 

(10.17605/OSF.IO/UHYGV) 

https://doi.org/10.17605/OSF.IO/JZU37
https://doi.org/10.5281/zenodo.7714262
https://doi.org/10.5281/zenodo.7774200
https://doi.org/10.5281/zenodo.8208834
https://doi.org/10.5281/zenodo.8356815
https://doi.org/10.5281/zenodo.10371905
https://osf.io/meetings/YOS_Conference
https://osf.io/meetings/YOS_Conference
https://doi.org/10.5281/zenodo.12210174
https://doi.org/10.5281/zenodo.12784019
https://doi.org/10.5281/zenodo.8357607
https://doi.org/10.5281/zenodo.10037596
https://doi.org/10.5281/zenodo.10779520
https://doi.org/10.17605/OSF.IO/UHYGV


Training and Community Engagement: 
Community Partnerships

● Research Data Access and Preservation Association (RDAP) 

● FASEB - Salons and 2024 DataWorks! Prize

● RDA and RDA-US - conference sessions

● Network of the National Library of Medicine (NNLM) - Webinars

● ROR - Collaboration on ROR for Repositories 

(10.5281/zenodo.10049153)

● Make Data Count - Collaboration on GREI Data citation best practices 

for repositories (10.5281/zenodo.10562428)

● NIH Library - Webinars

● DataCite - GREI collaborating member

● The Carpentries - GREI collaborating member

http://doi.org/https://zenodo.org/doi/10.5281/zenodo.10049153
http://doi.org/10.5281/zenodo.10562428)


Generalist Repository Use Cases
Sarah Sweet, Vivli



As an NIH-funded researcher, I want to select a repository to share my data, so that I can comply with 
my data management and sharing plan and the conditions of my grant. 

As a researcher, I want to find research data of interest so that I can validate findings, reuse data, and 
build on work within my discipline.

As an institution, I want to report on all datasets from my institution, so that I can ensure compliance 
of research data sharing and management plan commitments by our researchers. 

As a funder from a specific NIH institute or in general, I want to find datasets we have funded, so that I 
can report on compliance with policies, and track impact of research funding and usage of data. 

As an institution, I want to capture and preserve research data from my institution by using several 
repositories (including a generalist repository).

As an institution, I use a generalist repository infrastructure for my institutional data repository.

What are key use cases identified by GREI?



Use Case 1:
As an NIH-funded researcher, I want to select a repository to share my data, so that I can comply with 
my data management and sharing plan and the conditions of my grant.

Aspects of the GREI repositories compliant with data sharing mandates:

❏ Mint DOIs for data deposits, supporting discoverability, citeability, and allowing resource linking

❏ User-friendly deposit forms with metadata enhancing findability 

❏ Supports upload and/or linking of software/code, supporting reproducibility

❏ Allow users to assign licenses outlining appropriate data reuse

❏ Robust metrics to track impact

❏ Incorporation of PIDs and ontologies, such as ORCiD for sign-in, ROR, and CRediT roles

❏ Support upload of files in any format

❏ Support controls over public/private aspects of a project or deposit; support embargo

❏ Dedicated long-term preservation mechanism and/or policy



Use Case 1:
As an NIH-funded researcher, I want to select a repository to share my data, so that I can comply with 
my data management and sharing plan and the conditions of my grant.

DataCite metadata elements

Restrict as needed

Upload any file type easily

Assign an embargo



Use Case 2:
As a researcher, I want to find research data of interest so that I can validate findings, reuse data, and 

build on work within my discipline.

The GREI repositories’ robust search features include:

❏ Keyword search, advanced search, and state-of-the-art built-in search engines

❏ Sorting/filtering features: subject, affiliation, resource type, funders, date

❏ Browse feature: by place name, subject, journal, institution

❏ Preview of file on record landing page

❏ Open APIs for downloading record metadata

❏ Make data findable in search aggregators like Google Dataset Search, DataCite Commons, etc.

❏ Enable relations between digital objects (e.g., link deposited datasets and publications)

❏ Enable export of record citations to EndNote and other ref. mgmt tools, and in variety of formats (e.g. JSON)

❏ PID-enhanced search

❏ Clear licenses to define what secondary users can do with the data



Use Case 2: As a researcher, I want to find research data of interest so that I can validate findings, reuse 
data, and build on work within my discipline.

On figshare.com, users can also search using specific terms and then filter the search results using facets.

The GREI use cases have and will continue to inform the development of Fighsare’s search and browse capabilities.

Search Figshare content at https://figshare.com/search/new

https://figshare.com/search/new


Use Case 3:
As an institution, I want to report on all datasets from my institution, so that I can ensure compliance 
of research data sharing and management plan commitments by our researchers.

The GREI repositories’ features to find data by institution include:

❏ Advanced search by institution name, in many cases enhanced by ROR-tagging of institutions

❏ Facet/filter searches by institution, and by particular funders

❏ Frequent incorporation of popular protocols to pull record metadata such as OAI-PMH, open APIs

❏ Administrative dashboards with usage metrics, enabling download of info about shared data as CSV

❏ Record metadata shared with DataCite and other aggregators; and available via APIs like CrossRef’s 



Use Case 3:
As an institution, I want to report on all datasets from my institution, so that I can ensure compliance 
of research data sharing and management plan commitments by our researchers.



Use Case 4:
As a funder from a specific NIH institute or in general, I want to find datasets we have funded, so that I can 
report on compliance with policies, and track impact of research funding and usage of data.

The GREI repositories’ features to find data by funder include:

❏ Integration with CrossRef Funder Registry for machine readable data; plus the Funder API lookup

❏ Dashboards to see dataset metadata and usage metrics (views, downloads, public disclosures) 

❏ Altmetric Attention Data and Citation Data of deposited datasets 

❏ Metadata Fields for funder, grant identifier, award title, award URL; Funder ID included in DOI - and thereby 

advanced search and filter searches by each of these

❏ Sort search results by Grant number

❏ PI name and ORCiD contained in records confirms data is connected with a particular grant

❏ Grant tracking software can track deposited data from the publication, using related identifiers

❏ Reach out to the repository’s support contact for a report customized by NIH institute



Use Case 4:
As a funder from a specific NIH institute or in general, I want to find datasets we have funded, so that I can 
report on compliance with policies, and track impact of research funding and usage of data.



Use Case 5:
As an institution, I want to capture and preserve research data from my institution by using 
several repositories (including a generalist repository).

As an institution, I use a generalist repository infrastructure for my institutional data 
repository.

Institutional needs include:

❏ Need a trusted repository that will hold our researchers’ outputs long-term, and in all formats

❏ Need the repository to offer metrics for tracking of our institution’s deposits for reporting

❏ Need the repository to offer PIDs (ORCiDs, ROR) to support credit for our researchers and to 

enable deposits to be tagged with the consistent spelling of our organization’s name

❏ Need the repository to have robust API for accessing our records



Use Case 5: As an institution, I use a generalist repository infrastructure for my institutional data 
repository.

Examples of Generalist Repositories being used as Institutional Repositories: UCLA’s Dataverse, 
Carnegie Mellon’s Figshare, Northwestern Medicine’s use of InvenioRDM/Zenodo 



Implications for the Larger Data Sharing Landscape
Kristi Holmes, Northwestern University & Zenodo



Implications for the Larger Data Sharing Landscape

As the NIH data repository landscape grows with the adoption of the new NIH Data 

Management and Sharing Policy, there are benefits and opportunities to global 

repositories working together in this way to meet the needs of research communities, 

funders, and institutions. 

In the future, discipline-specific data repositories and other research infrastructure 

providers may also wish to adopt some of the common GREI capabilities to reduce the 

barriers to data sharing and support greater interoperability across the repository 

landscape. 



Implications for the Larger Data Sharing Landscape

A stronger repository landscape that provides researchers with trusted generalist 

repositories to catalyze the flexible sharing of data and other research outputs in any 

format that cannot be shared elsewhere. 

Domain-specific 
Repositories

Generalist
Repositories

Institutional
Repositories���� ��

��
����



Implications for the Larger Data Sharing Landscape

Recommendations for common repository standards for metadata, persistent identifiers, 

ontologies, metrics, and citations, which are openly available for adoption by other 

repositories to support broad interoperability across repositories.

https://doi.org/10.5281/zenodo.10562428
https://doi.org/10.5281/zenodo.8101956


Implications for the Larger Data Sharing Landscape

Enhanced generalist repository functionality for data sharing and discovery use cases that 

lower the barriers to sharing and reusing open data.

● GREI repositories have implemented Google-style search and browse, and most have further implemented 

advanced search and search results filtering and sorting functions.

● GREI repositories developed a recommendation of common metadata fields and agreed to implement

● Over half of the GREI repositories have implemented Make Data Count standards to date

● Almost all GREI repositories collect and submit relational metadata to DataCite

● All GREI repositories have implemented or are working to implement ROR IDs for author affiliations and 

funder organizations



Implications for the Larger Data-Sharing Landscape

Support for a culture of data management and sharing that treats data sharing as a 

standard scientific practice that is valued and rewarded and furthers data reuse.

“NIH believes the collective efforts of 
the GREI repository teams will help 

bring about the culture change 
required to share research data.”

~
Ishwar Chandramouliswaran

Program Director, FAIR Data and Repositories
Office of Data Science Strategy (ODSS) 

National Institutes of Health’s (NIH)

https://datascience.nih.gov/data-ecosystem


Audience Questions & Discussion



➔ Join the GREI Google Group to receive updates on GREI outputs and events

https://groups.google.com/u/1/g/contactgrei

➔ Read the latest posts on the GREI Community blog 

https://medium.com/@blog-grei 

➔ Browse the resources and published outputs in the GREI Community on Zenodo 

https://zenodo.org/communities/grei/ 

➔ Share your feedback To share questions or feedback, please get in touch via the 

GREI Community Feedback Form https://forms.gle/n8uYdh4nB1LaLt497  

More information: Connect with GREI

Find these slides at: doi.org/10.5281/zenodo.13152112 

https://groups.google.com/g/contactgrei
https://groups.google.com/u/1/g/contactgrei
https://medium.com/@blog-grei
https://medium.com/@blog-grei
https://zenodo.org/communities/grei/
https://zenodo.org/communities/grei/
https://forms.gle/n8uYdh4nB1LaLt497
https://forms.gle/n8uYdh4nB1LaLt497
https://www.doi.org/10.5281/zenodo.13152112

