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´The Care and Feeding of Data´ across scientific domains, sectors, continents



A Life of Data Sharing Experiences:

1. Foundations, Principles, Implementation

2. Open Data Across Sectors and Domains

3. Science with Computation and AI, and Openness in mind

Science, Data, Computation, Open
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The Care and 
Feeding of 
Scientific data

• Rule 1. Love Your Data, and Help Others Love It, Too

• Rule 2. Share Your Data Online, with a Permanent Identifier

• Rule 3. Conduct Science with a Particular Level of Reuse in Mind

• Rule 4. Publish Workflow as Context

• Rule 5. Link Your Data to Your Publications as Often as Possible

• Rule 6. Publish Your Code (Even the Small Bits)

• Rule 7. State How You Want to Get Credit

• Rule 8. Foster and Use Data Repositories

• Rule 9. Reward Colleagues Who Share Their Data Properly



Sidereus Nuncius (Galilei, Venice 1610)

“On these pages, Galilei combines data (drawings of Jupiter and its moons), key 
metadata (timing of each observation, weather, and telescope properties), and text 
(descriptions of methods, analysis, and conclusions).”
Goodman A, Pepe A, Blocker AW, Borgman CL, Cranmer K, Crosas M, et al. (2014) Ten Simple Rules for the Care and 
Feeding of Scientific Data. PLoS Comput Biol 10(4): e1003542. https://doi.org/10.1371/journal.pcbi.1003542



Why data sharing?

• Scientific publications serve as the process to find 
and remove error from research

• But the materials and methods sections of scientific 
papers cannot support all the information (data and 
code) to verify science as it is done today

• Data and code sharing are part of being scientific

Science?

• The goal is inference

• The procedures are public

• The conclusions are uncertain

• `The unity of all science consists alone in 
its method, not in its material´ (Karl 
Pearson, 1892) 

“Science at its best is a social enterprise”

Scientific 
inference in 
Qualitative 
and 
Quantitative 
Research



FAIR: Principles and 
Implementation

• 15 principles

• It is not a standard

• The principles apply to:

• Metadata: the descriptor

• Data: the digital object being described 
(e.g., tabular, domain or instrument-
specific format, images, text, code) 



FAIR Implementation with the Dataverse
open-source platform for data repositories

• Dataverse is repository platform to share research data

• Supports the implementation of FAIR Data:

• Global Unique Identifiers: Digital Object Identifiers (DOIs) 

• Data licenses, Data User Agreements: 

• Open  Data (CC0 or CC-By) when possible

• Semantic Artifacts: 

• Standard metadata schemas: schema.org, DC

• Ontologies, taxonomies, vocabularies

• Data Documentation Initiative (DDI)



OpenDP is an open-source project that provides Differential Privacy (DP) tools:

▪ A differentially private algorithm:

▪ introduces a minimum amount of noise to released statistics 

▪ to mathematically guarantee the privacy of any individual in a dataset 

▪ Aims to [Dwork, McSherry, Nissim, Smith, ‘06]: 

▪ enable statistical analysis of datasets - utility

▪ while protecting individual level data – privacy 

▪ In the last years, DP has moved from theory to practice 

Opening Data while Preserving Privacy
with the OpenDP toolkit



Data Citation Principles



Data Policies of top 50 
Social Science Journals 

Crosas, Gautier, Karcher, Kirilova, Otalora, Schwartz. 2019 
Data Policies of Highly-Ranked Social Science Journals, 
preprint, https://osf.io/preprints/socarxiv/9h7ay

No Policy

Encourage

data sharing 

Require 
data sharing

https://osf.io/preprints/socarxiv/9h7ay


Data Sharing is good 
for you

“Gain more citations and visibility by
sharing data”
“Openness as a continuum of practices”
https://elifesciences.org/articles/16800

Funding Description URL

Shuttleworth Foundation 
Fellowship Program

funding for researchers working 
openly on diverse problems shuttleworthfoundation.org/fellows/

Mozilla Fellowship for Science funding for researchers interested 
in open data and open source www.mozillascience.org/fellows

Leamer-Rosenthal Prizes for 
Open Social Science (UC Berkeley 
and John Templeton Foundation)

rewards social scientists for open 
research and education practices

www.bitss.org/prizes/leamer-rosenthal-
prizes/

OpenCon Travel Scholarship 
(Right to Research Coalition and 
SPARC)

funding for students and early-
career researchers to attend 
OpenCon, and receive training in 
open practices and advocacy

www.opencon2016.org/

Preregistration Challenge (Center 
for Open Science)

prizes for researchers who publish 
the results of a preregistered 
study

cos.io/prereg/

Open Science Prize (Wellcome 
Trust, NIH, and HHMI)

funding to develop services, tools, 
and platforms that will increase
openness in biomedical research

www.openscienceprize.org/

https://elifesciences.org/articles/16800
http://shuttleworthfoundation.org/fellows/
http://www.mozillascience.org/fellows
http://www.bitss.org/prizes/leamer-rosenthal-prizes/
http://www.opencon2016.org/
http://cos.io/prereg/
http://www.openscienceprize.org/


Advances in Computational Reproducibility 

Best practices for Computational Reproducibility:

• Share data and code in open trusted 
repositories

• Use persistent links from publication to data 
and code

• Citation to data and code should be a standard

• Document data, code, workflows, and 
computational environment

• Use open license for your code and data

(Stodden et al. 2016, Enhancing reproducibility of computational 
methods)



Learn from the Replication Crisis



Pre-registration, as an option to avoid cognitive biases

https://www.cos.io/initiatives/prereg
https://www.acf.hhs.gov/opre/blog/2022/08/pre-registering-studies-what-it-
how-do-you-do-it-and-why

https://www.cos.io/initiatives/prereg
https://www.acf.hhs.gov/opre/blog/2022/08/pre-registering-studies-what-it-how-do-you-do-it-and-why


Data Sharing Experiences:

1. Foundations, Principles, Implementation

2. Open Data Across Sectors and Domains

3. Science with Computation and AI, and Openness in mind



Open Government, Open Data

Collaboration. 

“Collaboration further erodes the us-
versus-them divide between citizens and 
government by taking participation to 
another level. Citizens are capable, after 
all, of more than simply registering their 
views about policy alternatives defined in 
advance. They can usefully help shape the 
government’s agenda. They can also help 
determine even the tools and methods by 
which public policy goals are pursued. 
Where government is collaborative, 
citizens become true partners with 
government, in both the identification 
and pursuit of public goals.”

Obama  Administration´s commitment to Open Government

Transparency.

“Transparency means 

providing the public with 
information about their 
government’s activities. It 
contemplates disclosure about, 
for example, what federal 
agencies have done or will do. 
Transparency’s premise is that 
citizens are entitled to know 
what, how, and why 
government does what it does.”

Participation.

“Citizens are entitled to more, however, 
than a transparent view of their 
government from the outside looking in. 
Participation emphasizes citizens’ voice 
in public affairs, recognizing that public 
officials stand to benefit from the 
perspective of expert and nonexpert 
knowledge that resides outside of 
government. Participation is fostered by 
expanding citizens’ opportunities to 
express their views about policy 
alternatives, and in ways beyond voting 
in elections.”



Using Data for 
world´s global 
challenges

Opening 
Government 
Data



Data Spaces: Data, tools, services exchange for industry



EOSC: Data, tools, services exchange for research



Cocreation: Academia, Gov, Industry, Citizens

The joint production of innovation between 

combinations of industry, research, government 

and civil society

Industry

Research

Government

Civil Society



CODATA:
Committee on Data of the International Science Council

• Mission: Connect data and people to advance science and 
improve our world

• Strategic activities divided into four priorities:

• Decadal Program ‘Making Data Work for Cross-Domain 
Grand Challenges’ and the Global Open Science Cloud 
Initiative.

• Data Policy: promoting principles, policies and practices 
for FAIR Data and Open Science;

• Data Science: advancing the frontiers of the science of 
data;

• Data Skills: building capacity for Open Science by 
improving data skills and the functions of national 
science systems needed to support open data.



WorldFAIR: Cross-Domain Interoperability

https://worldfair-project.eu/

11 disciplinary and cross-disciplinary case studies 
to advance implementation of the FAIR principles 
and, in particular, to improve interoperability and 
reusability of digital research objects, including 
data.

• FAIR Implementation Profiles

• Cross-Domain Interoperability Framework

• FAIR Assessment

https://worldfair-project.eu/


DDI-Cross Domain Integration

• The EC-funded WorldFAIR project is 
coordinated by CODATA, with RDA as a 
major partner, and will produce an initial 
draft of the Cross Domain Interoperability 
Framework (CDIF) recommendations.

• Using existing specifications: DCAT, 
Schema.org, DDI-CDI, SKOS/XKOS, SSSOM, 
OGC Observations & Measurements/I-
PROV, …



Data Sharing Experiences:

1. Foundations, Principles, Implementation

2. Open Data Across Sectors and Domains

3. Science with Computation and AI, and Openness in mind



New Computational Social Science Program 
with Openness in mind 



AI to accelerate to Model-Data Loop

• An iterative Data-Model loop 

for scientific inference 

• AI-assisted research workflows 

for accelerated discovery 

• FAIR workflows

• Team Science

National Academies of Sciences, Engineering, and Medicine. 

2022. Automated Research Workflows for Accelerated

Discovery: Closing the Knowledge Discovery Loop. Washington, 

DC: The National Academies Press. 
https://doi.org/10.17226/26532.



Text as Data: ML for Social Sciences

• Methods to use Text as Data in three stages of 
the research process (not necessarily 
sequential):

• Discovery:  develop a research question, 
conceptualization (clusters of documents)

• Measurement: categorize text based on 
the concepts (from theory, discovery 
phase) to provide descriptions (summaries 
of the data)

• Inference (causal and prediction): Use text 
to make prediction of changes in the 
future or understand the effect of an 
intervention.

Figure 2. from Text as Data, Grimmer, 
Roberts, Stewart

Iterative and Inductive model vs 
Deductive Model



Advancing Computational Social Science @BSC

Research areas:
• Demography
• Democracy Quality
• Socioeconomic 

impact of climate 
change 

• Social Innovation
• History and cultural 

heritage 
• …

Data: surveys, national statistics, social 
media, historical archives, laws, 
regulations and national plans, 
interviews, citizens volunteered data, 
industry data

Methods: statistical models, machine 
learning (text & image analysis), social 
networks, specialized LLMs, agent-based 
simulations



Program´s future Tools and Services

• To build a FAIR data repository for Social Sciences (in Spain), integrate with CESSDA

• Federate existing social science data repositories

• Do not duplicate efforts, use an open-source data sharing platform (dataverse.org)

• To integrate datasets in the repository with supercomputing 

• Implement open computational workflows to prepare dataset analysis for High-Performance Computing

• To explore AI to assist with generation of common metadata

• Create metadata mappings and connect datasets across disciplines/domains in the data space

• To test systems for sharing and analyzing sensitive data for social science research

• Set up data enclaves with levels of access and explore the use of differential privacy (OpenDP.org)



The need for a Social Science Data Repository in Spain

Start a process to become part of CESSDA:

• Spain is not yet part of it

• The Computational Social Science program @BSC 
could contribute to:

• FAIRification of social science data

• Data repository based on Dataverse

• Integration with other European (and world-
wide) repositories, EOSC, and Data Spaces



Summary

1. Foundations, Principles, Implementation

1. FAIR, Data citation, Reproducibility principles and best practices

2. Advance with data repositories & journal/funding data policies

2. Open Data Across Sectors and Domains

1. Co-creation research, Industry, Governments, Civil society

2. Build  Interoperability across scientific domains

3. Science with Computation and AI, and Openness in mind

1. Increase use of AI/Ml in science, more computing, more data

2. Open automated workflows (large data-computation integration)



Thank you

merce.crosas@bsc.es


