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Definition Open Science

»an inclusive construct that combines
various movements and practices aiming to
make multilingual scientific knowledge

openly available, accessible and reusable  ZEEm .
for everyone, to increase scientific :
collaborations and sharing of information -
for the benefits of science and society, and G
to open the processes of scientific —
knowledge creation, evaluation and S e
communication to societal actors beyond

the traditional scientific community.”

SCIENCE

UNESCO (2021). UNESCO Recommendation on Open Science.



https://unesdoc.unesco.org/ark:/48223/pf0000379949

Goals of Open Science

—>increase transparency, re-use, participation, cooperation,
accountability and reproducibility of scientific knowledge

« speed up research progress
 increase trust in research results
e avoid waste of resources

* reduce inequality, particularly in access to science
« make publicly funded research public



https://open-science-training-handbook.github.io/Open-Science-Training-Handbook_EN/01Introduction/
https://openeconomics.zbw.eu/en/knowledgebase/goals-of-open-science/?cat=89

Key Pillars of Open Science

Open Scientific Knowledge: scientific publications,
research data, software, source code and hardware in
_ the public domain or under an open license

open Open S_cience infrastructures: scientific equipment or
— sets of instruments, knowledge-based resources such
knowledge as collections, repositories, archives and scientific
&_/ data, open computational and digital infrastructures

Open

d_i:ﬁ:e OPEN /Open engagement of societal actors: citizen and \
knowledge SCIENCE participatory science and other extended

gy { collaboration between scientists and societal actors

beyond the scientific community, opening up
practices and tools that are part of the research cycle
S and by making the scientific process more inclusive
Qnd accessible to the broader inquiring society /

science

~

L L k_/ (ODen dialogue with other knowledge systems:
recognition of complementarities between diverse
_epistemologies, incl. indigenous knowledge systems

UNESCO (2021). UNESCO Recommendation on Open Science. https:



https://unesdoc.unesco.org/ark:/48223/pf0000379949

Open Scientific Knowledge

open access (OA) and public domain / @
open license for:

. scientific publications | @
research data
- open educational resources
- software and source code

scientific
knowledge

Open

-+ research methodologies dialogue OPEN
. withother |\ =l
- evaluation processes systems

- iImprove access, re-use, repurpose,
adaptation and distribution

UNESCO (2021). UNESCO Recommendation on Open Science.



https://unesdoc.unesco.org/ark:/48223/pf0000379949

Open Science Infrastructures

- scientific equipment or instruments P
- publication and research data platforms, L &/
repositories, archives

- current research information systems,
bibliometrics systems

e virtual research environments and
digital research services

Open OPEN
scientific SCIENCE

knowledge

- enable collaborative and digme
multidisciplinary data analysis K otes

systems

UNESCO (2021). UNESCO Recommendation on Open Science.



https://unesdoc.unesco.org/ark:/48223/pf0000379949

- opening up practices and tools

- making the scientific process
more inclusive and accessible to
the broader inquiring society
(citizen science)

- crowdfunding, crowdsourcing and
scientific volunteering

Open
dialogue

OPEN with other
SCIENCE knowledge

systems

Open

- extend collaboration between scientific
scientists and societal actors i

UNESCO (2021). UNESCO Recommendation on Open Science.



https://unesdoc.unesco.org/ark:/48223/pf0000379949

Open Dialogue with other Knowledge
Systems

- inclusion of knowledge from
marginalized scholars

- adherence to international human Spen
rights norms and standards | R

- respect for knowledge sovereignty
and governance

- recognition of rights of knowledge
holders

Open

OPEN scientific
SCIENCE knowledge

- recognizes the diversity of knowledge
systems and knowledge producers

UNESCO (2021). UNESCO Recommendation on Open Science.



https://unesdoc.unesco.org/ark:/48223/pf0000379949

How to Implement Open Science?

- In order to effectively

implement Open Science, Ll

behavioral change needs to [equirec
be implemented at the |
societal, institutional and
individual levels.

- Science policy, funding
and research assessment
play a major role.

Infrastructures
making it

Image: UNESCO (2023). Open science outlook 1: status and trends around the world.

https://unesdoc.unesco.org/ark:/48223/pf0000387324.locale=en
Nosek, B. (2019). Strategy for Culture Change. https://www.cos.io/blog/strategy-for-culture-change



https://unesdoc.unesco.org/ark:/48223/pf0000387324.locale=en
https://www.cos.io/blog/strategy-for-culture-change
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Plan S Plan S

Making full & immediate
Open Access a reality

- CoalitionS started in 2018: research funders (incl. Gates
Foundation, Wellcome Trust, European Commission,
European Research Council) to support open access
transformation

- Plan S: 10 principles to guide open access

“all scholarly publications on the results from research
funded by public or private grants provided by national,
regional and international research councils and funding
bodies, must be published in Open Access Journals, on Open
Access Platforms, or made immediately available through
Open Access Repositories without embargo.”

https://www.coalition-s.org/about



https://www.coalition-s.org/about/

Horizon Europe >

« 2021-2027 research funding initiative by the European
Commission

« Mandatory open access to peer-reviewed publications,
generated research data (as open as possible) and data
management plans

« Open Research Europe = open access publishing platform

 Numerous projects for the European Open Science Cloud
(EOSC)

,Open science practices are addressed and evaluated under
‘excellence’ as they are considered a part of the methodology.”
(Horizon Europe Programme Guide)



https://openeconomics.zbw.eu/en/knowledgebase/attitude-of-research-funding-institutions-to-open-science/?cat=89
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/programme-guide_horizon_en.pdf

Research Integrity Guidelines >

* rules and modes of behavior to ensure good scientific
practices

« reproducibility of research results as a core requirement
« European Code of Conduct for Research Integrity

“Open Science can be understood as a toolbox of digital
practices that make assumptions, processes and results of

research transparent, reproducible and reusable and
facilitate their open communication.”

ALLEA (2023) The European Code of Conduct for Research Integr/ty ReV|sed Edltlon 2023. Berlin. tts //doi. 0r10 26356ECOC



https://openeconomics.zbw.eu/en/knowledgebase/open-science-as-a-toolbox-for-the-implementation-of-guidelines-for-good-scientific-practice/?cat=89
https://doi.org/10.26356/ECOC

FAIR Principles

- developed in the context of Force 11:
coalition to reform the publishing system

SCIENTIFIC DATAi:

: FAI R - FI n d a b I e 4 AcceSSI b I e 7/ M.,,_.‘_.(.?PET,- . Comment: The FAIR Guidiri; llllllllll
Interoperable, Reusable research data X management and stovaréahp

| Mark D. Wikinson et al."

- guide research data management
initiatives (e.g. EOSC, NFDI)

- specifications in different disciplines

« FAIR # open: access restrictions are
compatible with FAIR principles

Wilkinson, M. D., Dumontier, M., Aalbersberg, Ij. J., Appleton, G., Axton, M., Baak, A., Blomberg, N., Boiten, J.-W., da Silva Santos, L. B., Bourne,
P. E., Bouwman, J., Brookes, A. J., Clark, T., Crosas, M., Dillo, I., Dumon, O., Edmunds, S., Evelo, C. T., Finkers, R., ... Mons, B. (2016). The FAIR

Guiding Principles for scientific data management and stewardship. Scientific Data, 3(1), Article 1. https://doi.org/10.1038/sdata.2016.18



https://doi.org/10.1038/sdata.2016.18

OpenAIRE dopen —

SERVICES

« Open Access Infrastructure for
Research in Europe

« EU funded since 2008, since 2018
independent legal entity

- service catalog of open scholarship i
SerViceS (e.g. ZenOdO) Easier. Faster. Safer.

« network of 37 National Open Access
Desks incl. country pages with
information

- “improve discoverability, accessibility, shareability, reusability,
reproducibility, and monitoring of data-driven research results”

https://www.openaire.eu



https://www.openaire.eu/

EUROPEAN OPEN SCIENCE CLOUD

BRINGING TOGETHER CURRENT AND FUTURE DATA INFRASTRUCTURES

- started in 2016 to improve

eXChange Of researCh data Atrusted,opgwironment Open and seamless
. goals: seamless access, FAIR e

management, reliable reuse of % '

research data / other digital objects e
- diverse projects to work on &

Operationalization onnecgllggasllc;len = 6 ’ Improving science

Long term
and sustainable

™

“provide European researchers, innovators, companies and
citizens with a federated and open multi-disciplinary environment
where they can publish, find and re-use data, tools and services
for research, innovation and educational purposes.”

https://www.eosc-portal. euabouteos



https://library.ktu.edu/news/launch-of-the-european-open-science-cloud-eosc/
https://www.eosc-portal.eu/about/eosc

E= | MI_
B2 o= ==
H| = ==
EH| B ==
E| = =
=) -

=

- | - ==




Federal Ministry of Education and
Research (BMBF)

« regulatory and funding measures

« secondary publication right for scientific articles = can be
made publicly accessible after a period of twelve months
if research publicly funded

« funds OA network information platform and other OA
projects (24 in 2024)

« 2021: Action Plan Research Data: measures and project
funding for data infrastructures, improving data literacy
and data sovereignty

open
access

network
Share knowledge.

Strengthen the community.

h . - -
forschunsdatenaktlonslan forschunsdate


https://openeconomics.zbw.eu/en/knowledgebase/attitude-of-research-funding-institutions-to-open-science/?cat=89
https://www.bildung-forschung.digital/digitalezukunft/de/wissen/open-access/open_access_network/open_access_network_node_.html
https://open-access.network/en/home
https://www.bildung-forschung.digital/digitalezukunft/de/unsere-ueberzeugungen/digitalstrategie-des-bmbf/aktionsplan-forschungsdaten/aktionsplan-forschungsdaten

German Research Foundation (DFG)

« funding programs for:
« implementation of OA (e.g. infrastructures, journals,
publication costs)
« development of open science infrastructures (data,
software)
 participation in (inter-)national networking and policy
initiatives
« contributions to the development of (inter-)national open
science infrastructures (e.g. EOSC)

https://www.dfg.de

DFG. (2022). Open Science as Part of Research Culture. Positioning of the German Research Foundation.
https://doi.org/10.5281/zenodo.7194537



https://www.dfg.de/
https://doi.org/10.5281/zenodo.7194537

DEAL Open Access Project

« 2014 initiated by the German Alliance of
German Science Organizations

« negotiate nationwide OA licenses with
Elsevier, Springer Nature & Wiley

 all German publications OA + access
license for participating German
institutions

« Publish and Read (PAR) Fee
e consortium contracts until 2028

« supportive funding from DFG for
institutions

Image Top 20 publlshers based on correspondlng author share in Germany (2024-04-04).
h deal-k -deal le-



https://esac-initiative.org/market-watch/
https://deal-konsortium.de/en/about-deal/rationale-and-objectives

National Research Data Infrastructure
(NFDI) o Nationale
I Fd S .

“Data as a common good for excellent research, organised
by science in Germany.”

« based on recommendation by the German Council for
Scientific Information Infrastructures in 2016

« 2018-2028 government funded program (ca. 900 Mio. €)

« create coordinated, networked, legally compliant,
interoperable and sustainable data infrastructures

« establish processes and procedures for a standardized
research data management in all research areas

« educate people in data literacy and new careers

https://rfii.de/en/the-council

https://www.nfdi.de


https://rfii.de/en/the-council/
https://www.nfdi.de/

NFDI Consortia

NFDI4Microbiota

NFDI4&Immuno

cHer S .y | NFDI4Cat
FAIRagro 4 - '

Life Natural
Sciences Sciences

Engineering Sciences

| NFDI4Energy @

26 domain-specific consortia + Base4NFDI for base services

Image: With permission from NFDI association.







Benefits of Open Science

Innovation & Efficiency, cost-effectiveness Transparency &

impact

networking & reproducibility

Global

Collaboration, visibility, Quality &
credit & purpose Regiona[ integrity
National
Human rights |nStitUti0nal Economic benefits &
& equity access to resources
Individual

Better-informed Public engagement Global goals &
decision making & trust benefits

UNESCO (2023). Open science outlook 1: status and trends around the world.
https://unesdoc.unesco.org/ark:/48223/pf0000387324.locale=en


https://unesdoc.unesco.org/ark:/48223/pf0000387324.locale=en

Individual Benefits of Open Science

greater visibility of scholarly work
greater impact and promotion of knowledge transfer
more options for publication and more control
compliance with funding guidelines
facilitate feedback



https://openeconomics.zbw.eu/en/knowledgebase/individual-benefits-of-open-science/?cat=89

Open Access Achievements

« 24% OA 2002-2011
« 42% OA 2012-2021

 Differences in publishing
models, by subject area and

Proportion of total publications (%)

country
2000 2005 2010 2015 2020
Year of publication
Open access category
- 85% of COVID-19 related o oA (DOA)
publications are openly available — b
mm=  Green only

Not open access

UNESCO (2023). Open science outlook 1: status and trends around the world.
htt doc. k: .



https://unesdoc.unesco.org/ark:/48223/pf0000387324.locale=en

Effects of Open Access

« higher download numbers and page views

« higher number of references from the non-scientific area
(patents, news) to OA publications

« no quality differences between OA and restricted access
publications

« shortens the time between submission and acceptance for
publication of articles

e savings in access costs and transaction costs
» citation advantage (but not fully empirically proven)

- Other Open Science effects are much less studied.

https://openeconomics.zbw.eu/en/knowledgebase/measurable-effects-of-open-science/?cat=89




How many Open Sciences?

Open Science Taxonomy

- - o Open Access Definition
B R © Open Access Initiatives
Open-Access Routes o -

— ¢ Gold Route

— & Green Route
Open Access Use and Reuse

Open Big Data

Open Data Definition
Open Data Journals

Open Data Standards
Open Data Use and Reuse
Open Government Data
Definition of Open Reproducible Research
Irreproducibility Studies
Open Lab/Notebooks

Open Science Workflows
Open Source in Open Science
Reproducibility Guidelines

OpenAccess g o —— f’

OpenData & —e—— - ‘ -

60000600

Open Science g e Open Reproducible Research o e : :

— o Open Science Definition 7 . Altmetrics

\
O9PO000DO0DOQCDOO

- Reproducibility Testing = kel :
- Open Metrics and Impact o . — @ Bibllomeints
Open-Science Evaluation e B =R == ' et — © Semantometrics
y o — = = Open Peer Review .
== o Webometrics
o Open Science Guidelines et o Funders policies
Organisational mandates & - o Governmental policies
Open Science Policies ¢ - ) — o Institutional policies
o Sublsct Boliclas N o Open Access policies
: ; 5 i = ——
" —o Open Science Projects s e — & Open Data Policies
) e o Open Repositories
FOSTER Open ScienceTools ¢ ) o Open Services

e o Open Workflow Tools



https://www.fosteropenscience.eu/themes/fosterstrap/images/taxonomies/os_taxonomy.png

Open Science Schools

mmmm
wmmm
Open Science is not o
= mwu vl ot Assumption:
a unified movement, T e T
but has different Mg v roces ot e Hating scionceaccessile o
I I Keywords: mmsdumsebmm.
actors with diverse Wi o conds ok |_—_':> S = I

motivations.

Democratic School Measurement School

Fecher, B., & Friesike, S. (2014). Open Science: One Term, Five Schools of Thought. In S. Bartling & S. Friesike (Eds.), Opening Science: The

Evolving Guide on How the Internet is Changing Research, Collaboration and Scholarly Publishing (pp. 17-47). Springer.
https://doi.org/10.1007/978-3-319-00026-8 2



https://doi.org/10.1007/978-3-319-00026-8_2

Restrictions to Open Science

Not everything can be opened:

« protection of human rights

« national security

« confidentiality

 right to privacy

« respect for human subjects of study
 legal process and public order

« protection of intellectual property rights, personal
information, sacred and secret indigenous knowledge, and
rare, threatened or endangered species

UNESCO (2021). UNESCO Recommendation on Open Science.



https://unesdoc.unesco.org/ark:/48223/pf0000379949

Barriers and Challenges to Open Sciencée

. competitive disadvantage » benefits of open science
(also vs. industry) not demonstrated
. lacking incentives » citizen science does not

make science more
,democratic" or increases
the public's trust in science

 disadvantages global

- workload to make outputs
/ infrastructures available

« restrictions

- costs, but no reward or South and other
compensation epistemologies (,data
- loss in context information capitalism®™ / colonization)

Mirowski, P. (2018). The future(s) of open science. Social Studies of Science, 48(2), 171-203. https://doi.org/10.1177/0306312718772086
Dutta, M. et al. (2021). Decolonizing open science: Southern interventions. Journal of communication, 71(5), 803-826. https://doi.org/10.1093/joc/jgab027 33

Hostler, T. J. (2023). The Invisible Workload of Open Research. Journal of Trial & Error. https://doi.org/10.36850/mr5


https://doi.org/10.1177/0306312718772086
https://doi.org/10.1093/joc/jqab027
https://doi.org/10.36850/mr5

Sharing in a Reputation Economy

- If open science is so beneficial, why are so few
researchers sharing their data?

« other researchers could publish before me
sharing is too much work

want to publish everything before sharing

data could be misinterpreted (or falsified)

too much effort for data collection to simply share

- social dilemma: data sharing is not a reputable /
recognizable output, why work on it?

- no incentive for open science

Survey among 1564 mainly German researchers across disciplines in 2014:
Fecher, B., Friesike, S., Hebing, M. et al. (2017). A reputation economy: how individual reward considerations trump systemic

arguments for open access to data. Palgrave Communications, 3, 17051. https://doi.org/10.1057/palcomms.2017.51


https://doi.org/10.1057/palcomms.2017.51

Research Assessment Reform

« San Francisco Declaration on Research Assessment (DORA)
« started in 2012

« Almost 25,000 signatures m

« Coalition for Advancing Research Assessment (CoARA)
 started in 2022 S
- Q- COARA
« 600 member institutions ’Q‘ CoA

« April 2024: Barcelona Declaration on Open Research
Information

- responsible assessment (careful about metrics)
- recognize diverse outputs and practices of research
- open research information systems

https://sfdora.org/

https://coara.eu/

https://barcelona-declaration.or:



https://sfdora.org/
https://coara.eu/
https://barcelona-declaration.org/

Predatory Publishing & Paper Mills

* pressure by publish or perish « Predatory Publishing:
paradigm charge for publication

« promise of quick turn-around and without quality checks
peer review - Paper Mill:

- difficult to distinguish from sell authorships on fake
quality publishing venues research publications

- Problem also before open access, but increased?

O Think @ Check © Submit

Are you submitting your research Use our check list to assess the Only if you can answer ‘yes’ to the
to a trusted journal or publisher? journal or publisher. questions on our check list.

Is it the right journal or book for
your work?



https://thinkchecksubmit.org/

An Open Access Transformation Trap?

early OA vision

* NO access costs « German project DEAL.:

. stable price for all
tnzaor:]sé)fggllwiwespubllshmg organizations, but lock-in

a1 bublish q » Elsevier PAR for Cell
commercial publishers adapt Press: 6500€ (ca.

« charge authors not readers: 227,000 TWD) with
article processing charges annual increase of 3-4%
(APC) * Elsevier = ,global leader

current discussion IN OpENn access

. Diamond OA: no APC. non- « contract ends in 2028

commercial publishing

- What constitutes transforming the publishing landscape?



https://irights.info/artikel/deal-elsevier-vertrag/32145

Generative Al and Open Science

« ,Al tools discriminate,
disrespect different cultures,
violate privacy and security,
automate inequality.”

« Al training data comes from
Open Science efforts

—->How can Open Science
activities be prevented from

d O i n g h a rm ? Generative Al often reuses open science outputs to train harmful tools. Modified by Julian
- Buede from The Turing Way Community & Scriberia (2023). Illustrations from The Turing Way,
CC-BY 4.0.

Acion, L., Rajngewerc, M., Randall, G. et al. (2023). Generative Al poses ethical challenges for open science. Nature Human Behavior, 7:

1800-1801. https://doi.org/10.1038/s41562-023-01740-4



https://doi.org/10.1038/s41562-023-01740-4

Open Science in Context

consider all perspectives and incentives of stakeholders
study unforeseen risks and potentially harmful use
beware of lock-in effects and surveillance mechanisms
account for commercial interests and predatory practices
no guarantee for good scientific quality

- contributes to good scientific practice (stewardship and
documentation) and more responsibility

- increases international and interdisciplinary collaboration

- huge potential for research progress, but protected spaces
are also necessary

DFG. (2022). Open Science as Part of Research Culture. Positioning of the German Research Foundation.

https://doi.org/10.5281/zenodo.7194537







Responsible Research & Innovation (RRI) i

« RRI is an inclusive approach to research and innovation to
ensure that societal actors work together during the
whole research and innovation process.

 RRI and Open Science both share the fundamental values
of openness, inclusion and democracy.

® OO

- towards ethically acceptable, ETHICS GENDER 0\ eENANCE
. . EQUALITY
socially desirable and
environmentally sustainable @ @
products and services
OPEN PUBLIC SCIENCE

ACCESS ENGAGEMENT EDUCATION

https://rri-tools.eu/training/resources



https://rri-tools.eu/training/resources
https://openeconomics.zbw.eu/en/knowledgebase/difference-between-open-science-and-responsible-research-innovation-rri/?cat=89

Responsible Research & Innovation (RRI) i

Variety of researchers from
different disciplines and broad
range of stakeholders identified

Imagining plausible and
desirable futures and
technology paths

POLICY
MAKERS

DIVERSITY &
INCLUSION

! ¥ RESEARCH
Ethics ) g COMMUNITY ANTICIPATION
: : & REFLECTION

Science Education

Gender Equality

All relevant
stakeholders invited
to participate

EDUCATION
COMMUNITY

Governance

Open to needs
of others

Public Engagement R V4 c l'ﬁf‘.
Open Access RESPONSIVENESS

ORGANISATIONS
CHANGE

OPENNESS &

TRANSPARENCY

BUSINESS &
INDUSTRY

Meaningful, addressing Ability to change
purpose and context process and paths

https://rri-tools.eu/training/resources


https://rri-tools.eu/training/resources

CARE Principles for Indigenous Data

Governance

»1he articulation of Indigenous
Peoples’ rights and interests in
data about their peoples,
communities, cultures, and
territories is part of reclaiming

control of data, data ecosystems,

data science, and data narratives
in the context of open data and
open science."

CARE = Collective benefit,
Authority to control,
Responsibility, Ethics

Collective For improved governance and
Benefit citizen engagement

For equitable outcomes

Recognizing rights and interests

Authority to
Control



https://doi.org/10.5334/dsj-2020-043
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How can you get started in Open Science?

Meet the Open Science policies of your

1. Whati nfo rmation institution and your research funding agencies.
would you like to know
about a piece of
research? What
. . Mak that h of h
information needs to st
be protected?

2. Document your

research for others

P Consider which parts of your research
acco rd In g ly process you can open up.

Create an ORCID iD for yourself.

Get an overview of Open Access journals
in your specialist subject.

3. Make your publications
and data open, FAIR
and CARE.



https://openeconomics.zbw.eu/en/knowledgebase/five-steps-for-getting-started-in-open-science/?cat=85
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Where do we go from here?
Thank you for your attention.
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