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What is Open Science?Open Science is defined as a set 
of practices that aim to make 
scientific knowledge openly 
available, accessible, and 
reusable for everyone, increase 
scientific collaborations and 
sharing of information for the 
benefits of science and society, 
and open the processes of 
scientific research, from setting 
the research agenda, to 
conducting research, to the 
dissemination of research 
results.

Open Science aims to promote 
transparency, accessibility, and 
reproducibility in research 
processes.

https://www.unesco.org/en/open-science/about 

https://www.unesco.org/en/open-science/about


• Open Access (Open access policy)
• Open Data > FAIR DATA
• New Generation Metrics: New indicators to complement the 

conventional indicators for research quality and impact
• Rewards: Research career evaluation systems should fully 

acknowledge open science activities. (Rewards, incentives and 
recognition for researchers practicing open science, 2017)

• Research Integrity (Reproducibility of scientific results in the EU, 
2020)

• Education and Skills (Providing researchers with the skills and 
competencies they need to practise Open Science, 2017)

• Citizen Science: The general public should be able to make 
significant contributions and be recognised as science knowledge 
producers. (Factsheet on citizen science)

• European Open Science Cloud (EOSC)

The EC Open Science Pillars 

https://research-and-innovation.ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-science/open-access_en
https://op.europa.eu/en/publication-detail/-/publication/47a3a330-c9cb-11e7-8e69-01aa75ed71a1/
https://op.europa.eu/en/publication-detail/-/publication/47a3a330-c9cb-11e7-8e69-01aa75ed71a1/
https://op.europa.eu/en/publication-detail/-/publication/6bc538ad-344f-11eb-b27b-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/3b4e1847-c9ca-11e7-8e69-01aa75ed71a1/language-en/format-PDF/source-172515559
https://op.europa.eu/en/publication-detail/-/publication/3b4e1847-c9ca-11e7-8e69-01aa75ed71a1/language-en/format-PDF/source-172515559
https://research-and-innovation.ec.europa.eu/document/download/616d22aa-36e2-49fb-88da-b9c481876e52_en
https://research-and-innovation.ec.europa.eu/strategy/strategy-2020-2024/our-digital-future/open-science/european-open-science-cloud-eosc_en


Responsible Research & Innovation (RRI) 
A concept adopted as a cross‐cutting issue
at H2020, that aligns research and innovation 
(R&I) processes with the values, needs, and 
expectations of society. 

It promotes "science by, for, and with 
society," emphasizing responsibility, 
inclusivity, and sustainability in scientific 
research and technological advancement.

Both Open Science and RRI aim to make 
science more accessible and relevant to 
society, fostering trust and collaboration 
between researchers and the public.

European Commission. (2012). Responsible Research and Innovation: Europe's ability to 
respond to societal challenges. Brussels: European Union. https://doi.org/10.2777/11739

https://doi.org/10.2777/11739


The six keys of RRI:

https://rri-tools.eu/about-rri 

https://rri-tools.eu/about-rri


A change of paradigme



What changes

Alonso-Arévalo, J. (2019) El conocimiento es de todos y para todos ¿Qué es y qué implica la Ciencia Abierta? 
Universo Abierto. https://universoabierto.org/2019/09/30/el-conocimiento-es-de-todos-y-para-todos-que-es-
y-que-implica-la-ciencia-abierta/ 

CLOSED SCIENCE OPEN SCIENCE
Based on publishing articles Based on publishing any research 

outputs
Individualistic science Collaborative science
Access to research outputs for a few 

researchers

Access to research outputs for the 

entire society
Vertical, specialized science Horizontal, interdisciplinary science
Science without citizen participation Citizen science, with and for Society
Credit system based on the impact of 

publications

Credit system based on the impact of 

the researcher
Journal metrics, Impact Factor and 

Citescore or similar 

New metrics and next generation 

metrics, new indicators

https://universoabierto.org/2019/09/30/el-conocimiento-es-de-todos-y-para-todos-que-es-y-que-implica-la-ciencia-abierta/
https://universoabierto.org/2019/09/30/el-conocimiento-es-de-todos-y-para-todos-que-es-y-que-implica-la-ciencia-abierta/


https://science.nasa.gov/open-science/ 

https://science.nasa.gov/open-science/


• Limited reproducibility:  
Data is often not made 
available in publications 

• URL does not resolve 
(i.e., ‘’rotten’’): data are 
not accesible anymore

We analyze a vast collection of articles from three corpora that
span publication years 1997 to 2012. For over one million
references to web resources extracted from over 3.5 million
articles, we observe that the fraction of articles containing
references to web resources is growing steadily over time. We
find one out of five STM articles suffering from reference rot,
meaning it is impossible to revisit the web context that surrounds
them some time after their publication.
When only considering STM articles that contain references to
web resources, this fraction increases to seven out of ten.



https://doi.org/10.1016/j.respol.2018.02.016

https://doi.org/10.1016/j.respol.2018.02.016


Reproducible Publications

Traditional vs Modern and Reproducible Scientific Articles

Text:
Narrative of method,
the data is in tables,

figures/plots, the software
used is mentioned

Software:
scripted codes + manual
steps + documentation in

notes/emails

Data: 
Supplementary
materials, pointers to
data repositories

NOT published, loosely
recorded:

Text: 
Narrative of method,
the data is in tables,

figures/plots, 
the software used is

mentioned

Modern Published
Articles

Traditional Published
Articles

Provenance and
Workflow: 

Workflow/scripts 
describing dataflow, codes,

and parameters

Text:
Narrative of method,
the data is in tables,

figures/plots, the software
used is mentioned

Data: 
Supplementary
materials, pointers to
data repositories

Software:
Data preparation,

data analysis, and visualization

Yolanda Gil (Ed). (2016, octubre 3). The Scientific Paper of the Future: 
OntoSoft Training. Zenodo. https://doi.org/10.5281/zenodo.159206

https://doi.org/10.5281/zenodo.159206
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Benefits of Open Science



© 2024 Michael Whitehead: Illustrator, Artist, Designer

https://michael-whitehead.com.au/


From Open Access to Open Science in Europe

Stakeholder workshop: Novelties in Horizon Europe MGA (9 October 2020). 
https://ec.europa.eu/research/participants/docs/h2020-funding-guide/other/event201009.htm

https://ec.europa.eu/research/participants/docs/h2020-funding-guide/other/event201009.htm


https://research-and-innovation.ec.europa.eu/strategy/strategy-2020-2024/our-digital-future/open-science_en

https://research-and-innovation.ec.europa.eu/strategy/strategy-2020-2024/our-digital-future/open-science_en


16

https://op.europa.eu/en/web/eu-law-and-publications/publication-
detail/-/publication/9570017e-cd82-11eb-ac72-01aa75ed71a1#

https://op.europa.eu/en/web/eu-law-and-publications/publication-detail/-/publication/9570017e-cd82-11eb-ac72-01aa75ed71a1
https://op.europa.eu/en/web/eu-law-and-publications/publication-detail/-/publication/9570017e-cd82-11eb-ac72-01aa75ed71a1


Obligations in Horizon Europe
• The open access mandate extends to books 

and other long-form publications.
• Immediate open access, no more embargoes, 

no refund of publication fees in hybrid places.
• Information must be provided on all other 

academic objects, tools and instruments 
necessary to validate the conclusions of the 
publication.

• Responsibly open data sharing.
• Emphasis on research FAIR data management 

and DMPs.
• Open Research Europe: a new open access 

publishing platform for H2020 / Horizon Europe 
grantees.



https://coara.eu/


FAIR Data

FAIR infographic by OpenAIRE for Horizon 2020
https://www.openaire.eu/how-to-make-your-data-fair 

Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding Principles 
for scientific data management and stewardship. Sci Data 3, 160018 (2016). 
https://doi.org/10.1038/sdata.2016.18

http://ec.europa.eu/research/press/2016/pdf/opendata-infographic_072016.pdf
https://www.openaire.eu/how-to-make-your-data-fair
https://doi.org/10.1038/sdata.2016.18


https://enlightenbio.com/news-and-features/2021/05/06/fair-data-or-the-
journey-towards-data-centricity-pushing-towards-making-data-discoverable-
accessible-interoperable-and-reusable/ 

https://enlightenbio.com/news-and-features/2021/05/06/fair-data-or-the-journey-towards-data-centricity-pushing-towards-making-data-discoverable-accessible-interoperable-and-reusable/
https://enlightenbio.com/news-and-features/2021/05/06/fair-data-or-the-journey-towards-data-centricity-pushing-towards-making-data-discoverable-accessible-interoperable-and-reusable/
https://enlightenbio.com/news-and-features/2021/05/06/fair-data-or-the-journey-towards-data-centricity-pushing-towards-making-data-discoverable-accessible-interoperable-and-reusable/


Research Data Management Plan (DMP)

• A formal document that outlines 
how data are to be handled 
during a research project, and 
after the project is completed.

• t’s a live instrument, it must 
evolve and gain in precision. 
New version every time there are 
important changes in the project 
(at least one intermediate and 
one final review).

• The DMP addresses aspects 
related to the FAIR data and 
indicates which data will be 
open and which will not, and 
why.





Giglia, E. (2021). Open Science in Horizon Europe Guide (Versión 1). 
Zenodo. https://doi.org/10.5281/zenodo.5534111

https://doi.org/10.5281/zenodo.5534111


Ley 17/2022, de 5 de septiembre, por la que 
se modifica la Ley 14/2011, de 1 de junio, de 
la Ciencia, la Tecnología y la Innovación.

https://boe.es/diario_boe/txt.php?id=BOE-A-2022-14581

Uno de los objetivos generales de 
esta ley es precisamente “Impulsar 
la ciencia abierta al servicio de la 
sociedad y promover iniciativas 
orientadas a facilitar el libre 
acceso a los datos, documentos y 
resultados generados por la 
investigación, desarrollar 
infraestructuras y plataformas 
abiertas, y fomentar la 
participación abierta de la 
sociedad civil en los procesos 
científicos”. 

“Se impulsará que se haga difusión de 
los resultados de la actividad 
científica, tecnológica y de innovación, 
y que los resultados de la 
investigación, incluidas las 
publicaciones científicas, datos, 
códigos y metodologías, estén 
disponibles en acceso abierto. El 
acceso gratuito y libre a los resultados 
se fomentará mediante el desarrollo 
de repositorios institucionales o 
temáticos de acceso abierto.”

https://boe.es/diario_boe/txt.php?id=BOE-A-2022-14581


National Open Science Strategy (ENCA) 
2023-2027

https://www.ciencia.gob.es/en/Estrategias-y-Planes/Estrategias/ENCA.html

Strategic lines of action and objectives:

• Digital infrastructure for open science → Ensure the existence of
sufficiently robust and well-articulated interoperable digital
infrastructures.

• Management of research data following FAIR principles →
Promote the proper management through FAIR principles
(Findable, Accessible, Interoperable, Reusable).

• Open access to scientific publications → implement open and free
access by default to scientific publications and results.

• Incentives, recognition and training → Establish new research
evaluation mechanisms and an incentives and recognition system
aimed at promoting open science practices.

https://www.ciencia.gob.es/en/Estrategias-y-Planes/Estrategias/ENCA.html


Elements comprising open science. Source: Adapted from Gallagher, R.V., Falster, D.S., 
Maitner, B.S. et al. Open Science principles for accelerating trait-based science across the 
Tree of Life. Nat Ecol Evol 4, 294–303 (2020). https://doi.org/10.1038/s41559-020-1109-6. 
In: https://www.ciencia.gob.es/dam/jcr:e5b759a4-d756-4af9-89b0-
a8cf5fd28e20/ENCA_EN_acc.pdf 

https://doi.org/10.1038/s41559-020-1109-6
https://www.ciencia.gob.es/dam/jcr:e5b759a4-d756-4af9-89b0-a8cf5fd28e20/ENCA_EN_acc.pdf
https://www.ciencia.gob.es/dam/jcr:e5b759a4-d756-4af9-89b0-a8cf5fd28e20/ENCA_EN_acc.pdf


Accreditations and six-year periods evaluation

In April 2023, ANECA joined the San Francisco 
Declaration on Research Assessment (DORA) and 
the Coalition for Advancing Research Assessment 
(CoARA). In particular, the Agency adheres to 
DORA because it shares the need to address the 
quality assessment of scientific articles - and not 
only the journals in which they are published -, to 
consider the value and impact of all research 
outputs (including data and software) and to 
consider the societal impact of research from a 
broader perspective (including qualitative 
indicators, such as the influence on scientific 
policy and/or practice).

https://www.aneca.es/documents/20123/201079/FAQ+Sexenios+2023.pdf/e5c55ccc-c670-3480-3150-fe3d64bbaaae?t=1705402433281
https://sfdora.org/read/read-the-declaration-espanol/
https://sfdora.org/read/read-the-declaration-espanol/
https://coara.eu/
https://coara.eu/


https://library.ie.edu/research/ie-repository 

https://repositorio.ie.edu 

https://library.ie.edu/research/ie-repository
https://repositorio.ie.edu/


https://library.ie.edu/research/open-science-open-access 

Contact the Library 
for support:

 
openaccess@ie.edu.

https://library.ie.edu/research/open-science-open-access
mailto:openaccess@ie.edu


https://www.ft.com/partnercontent/frontiers/open-science-a-new-paradigm-for-
economic-growth.html 

Business can demand that 
governments open this market. 
Open science is just a single policy 
away. It is funded with public 
money, it belongs to society and it 
benefits businesses. (…). Only open 
science can spur innovation at the 
scale and speed required, while 
increasing return on investment, 
reducing risk, and amplifying social 
impact.

https://www.ft.com/partnercontent/frontiers/open-science-a-new-paradigm-for-economic-growth.html
https://www.ft.com/partnercontent/frontiers/open-science-a-new-paradigm-for-economic-growth.html


THANK YOU!

alicia.gomez@ie.edu
http://es.linkedin.com/in/aliciafgomez

https://orcid.org/0000-0003-4898-1680

mailto:alicia.gomez@ie.edu
http://es.linkedin.com/in/aliciafgomez
https://orcid.org/0000-0003-4898-1680
https://creativecommons.org/licenses/by-sa/3.0/es/deed.en
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