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What is Open Science?

Why is it important?

How to practice it?
Discussion on Open Science
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Science (from the Latin word scientia, meaning "knowledge") is one of
the most important channels of knowledge, which help us to
understand the world around us.

It has a specific role, as well as a variety of functions
for the benefit of our society:

e creating new knowledge

e improving education

e increasing the quality of our lives
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Four major scientific “crisis”

1) Access: most research is paywalled to most people

e /5% of all scientific production in history must be paid

2) Increasing prices

SPRINGER

e Inthe last 30 years, the subscription fees to scientific
journals increased 300 times the inflation rate 1|

e In 2016, 7.6 billion € have been spent globally to pay L 9
articles already paid by public funding P

e Scientific publishers' net profit is >35% per year (for
Google is 25%)

https://paywallthemovie.com/
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https://paywallthemovie.com/

Four major scientific “crisis”

3) Evaluation: driven by metrics controlled by publishers

IS THERE A REPRODUCIBILITY CRISIS?
4) Reproducibility crisis % s2%

Don’t know Yes, a significant crisis

e 50% of research is not reproducible!! b, thare s

crisis —=

Open access, freely available online

sy
Why Most Published Research Findings
Are False

John P. A. loannidis

1,576

researchers
surveyed

factors that influence this problem and is characteristic of the field and can
Summar! some corollaries thereof. vary a lot depending on whether the
y vy P g
s . " field targets highly likely relationships
Thereis increasing concern ﬂ?a. most Modeling the F rk for False i searcﬁes foygonyl oneyor i P 387 SN
current published research findings are Positive Findings 7 A Y (]
false. The probability that a research claim true rc.la‘nonshps among thotsands Yes, a Sllght
is true may depend on study power and Several methodologists have and millions of hypotheses that may R
S A e R pointed out [9-11] that the high be postulated. Let us also consider, Ccrisis
same question, and, importantly, the ratio rate of nonreplication (lack of for computational simplicity, :
of nut? tono relationsh:)ps am m{g the confirmation) of research discoveries drcumscribed fields where either there onature

Monya Baker. (Nature, 2016)
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https://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970
https://doi.org/10.1371/journal.pmed.0020124

HAVE YOU FAILED TO REPRODUCE

Most scientists have experienced failure to reproduce results.

Chemistry

Biology

Physics and
engineering

AN EXPERIMENT?

® Someone else's

@ My own

Medicine [

Earth and
environment

Other —
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WHAT FACTORS CONTRIBUTE TO
IRREPRODUCIBLE RESEARCH?

Many top-rated factors relate to intense competition
and time pressure.

® Always/often contribute @ Sometimes contribute

Selective reporting

Pressure to publish
Low statistical power
or poor analysis

Not replicated enough
in original lab

Insufficient
oversight/mentoring

Methods, code unavailable

Poor experimental design

Raw data not available
from original lab

Fraud

Insufficient peer review

Problems with
reproduction efforts

Technical expertise required
for reproduction

Variability of
standard reagents

Bad luck
1009%

enature

100%



Other adaptive behaviors

Increase of self-citations other types of manipulation of indicators

e +179 % in 12 yearsin ltaly e abuse of co-authorship
e fake peer-reviews

Contents lists available at ScienceDirect

Research Policy

s
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ELSEVIER journal homepage: www.elsevier.com/locate/respol

Self-citations as strategic response to the use of metrics for career decisions W)

Marco Seeber™*, Mattia Cattaneo”, Michele Meoli”, Paolo Malighettib ——
“ Department of Sociology, Ghent University, Korte Meer 3, 9000 Ghent, Belgium
" Department of Engineering, University of Bergamo, Via Pasubio 7b, 24044 Dalmine, BG, Italy
Marco Seebera et al. (Elsevier, 2019)
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https://doi.org/10.1016/j.respol.2017.12.004
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Increase in retract rate

Number

errors
misconduct
fraud

Other adaptive behaviors

=

Retractions as a function of total publications

—e—Papers published per year (x 1,000)

—8—Papers retracted for fraud (x 0.10)

—#—Papers retracted for error (x 0.10)
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R. Grant Steen et al. (Plos, 2013)
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Particularly in highly ranked journals

Science 26 Oct 2018:
Vol. 362, Issue 6413, pp. 390-393
DOI: 10.1126/science.362.6413.390

@ Other misconduct
Possible misconduct

Retracted papers,
by publication year

All retractions: 62

All retractions: 419

All retractions: 946

Jeffrey Brainard: Rethinking retractions (Science, 2018)
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https://doi.org/10.1126/science.362.6413.390
https://doi.org/10.1371/journal.pone.0068397
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Science in the time of COVID-19

TACKLING (CoviD-19)
@» OECD CONTRIBUTING TO A GLOBAL EFFORT

OECD Policy Responses to Coronavirus (COVID-19)
Why open science is critical to combatting COVID-19

Updated 12 May 2020

‘ OPEN |

Disclaimer
& Key messages
Key messages e In global emergencies like the coronavirus (COVID-19) pandemic, open science
policies can remove obstacles to the free flow of research data and ideas, and thus
Achievements of open science accelerate the pace of research critical to combating the disease.

Source: OECD
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http://www.oecd.org/coronavirus/policy-responses/why-open-science-is-critical-to-combatting-covid-19-cd6ab2f9/

Science in the time of COVID-19

By endorsing the manifesto you commit to

Make the generated results, whether tangible or intangible, public and accessible without delay, for
instance on the Horizon Results Platform, on an existing IP sharing platform, or through an existing

patent pool.
MAXIMISING THE ACCESSIBILITY OF Make scientific papers and research data available in open access without delay and following
:Eifﬁgf*égg?nugs IN THE FIGHT the FAIR principles [ via preprint servers or public repositories, with rights for others to build upon
the publications and data and with access to the tools needed for their validation.In particular, make
g00‘:/S|??{g‘gamnzeur:?f[wenwdl extraordinary challenges posed by the outbreak of the COVID-]_Q research data avajlable mrough the mmﬂwﬁﬂm[m E
oo i containg e VD5 a1 (SRt Where possible, grant for a limited time, non-exclusive royalty free licences on the intellectual
B o e wn lomeais o et property resulting from EU-funded research. These non-exclusive royalty free licenses shall be given

property related to COVID-19 therapeutics and vaccines, to promote equitabl
global access as well as a fair return on investments;

in exchange for the licensees’ commitment to rapidly and broadly distribute the resulting products
and services under fair and reasonable conditions to prevent, diagnose, treat and contain COVID-
19.

Fully aware of our responsibility as researchers and innovators to ﬁnd
innovative solutions;

Bearing in mind the urgent need to valorise research results for
the benefit of all; |

tos:apps whoinlbiebwhalpal_lesWHATSIATS 1-enpaf

. Manifesto for EU COVID-19 Research (EC, July 2020)
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https://ec.europa.eu/info/research-and-innovation/research-area/health-research-and-innovation/coronavirus-research-and-innovation/covid-research-manifesto_en

Science in the time of COVID-19

{covip-19

DEPOSIT LINK SEARCH ABOUT SIGN IN ,O\

Corona Virus Disease

CoviD-19
-
SUMMARY PUBLICATIONS RESEARCH DATA SOFTWARE OTHER RESEARCH
238,391 8,551 857 11,019
This portal provides access to publications, research data, projects and software that may be relevant to the Corona Subjects
\ﬁm§ Dlseasg (COVID-19). T!'\e OperrAlRE COovVID-19 (.Sate.way aggregates COVID-19 related records, links them and COVID19, SARS-CoV, HCOV-19, mesh:CO00657245,
provides a single access point for discovery and navigation. We tag content from the OpenAIRE Research Graph (10,000+ MERS-CoV, Sindrome Respiratorio Agudo Severo,
datn.a sources) .ar41d additional soyrces. AI.I C(?VID—19 related research results are linked to people, organizations and mesh:COVID-19, COVID2019, COVID-19, SARS-CoV-2,
projects, providing a contextualized navigation. 2
2019 novel coronavirus, severe acute respiratory
, A . % E ; syndrome coronavirus 2, Orthocoronavirinae,
Curated by: @ Alessia Bardi, @ Iryna Kuchma, & Evgeny Bobrov, vana Truccolo, @ Elizabete Monteiro ...
y:© Oy @ Eveery e 4 Coronaviridae, mesh:D045169, coronavirus, SARS,
View all 10 curators coronaviruses, coronavirus disease-19, sars cov 2
Created: 16-Mar-2020  Members: 50
Projects: 130 Content Providers: 15 (3
Linkedto 7 Zenodo Communities (3 View all

OpenAIRE portal: Corona Virus Disease (COVID-19)
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https://covid-19.openaire.eu/

Science in the time of COVID-19

A7 CcOVID-19 Data Portal

Viral Sequences Host Sequences

Accelerating research through data sharing
Read and sign our letter in support of open COVID-19 data >

Viral sequences

Raw and assembled sequence and
analysis of SARS-CoV-2 and other
coronaviruses.

391,141 records >

Expression

Gene and protein expression data of
human genes implicated in the virus

About v Partners

Expression Proteins Biochemistry Imaging

Host sequences ©

Raw and assembled sequence and
analysis of human and other hosts.

11,654 records >

Proteins @

Curated functional and classification data
on the SARS-CoV-2 protein entries and

The European COVID-19 Data Platform
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Related resources Bulk downloads Submit data

Literature

Our letter in support of open COVID-19 data

We need to support the submission of
open data, especially SARS-CoV-2


https://www.covid19dataportal.org/

NO GOOD HEALTH
POVERTY AND WELL-BEING

DECENT WORK AND
ECONOMIC GROWTH

13 ﬁg#gf 14 BELOW WATER

QUALITY GENDER CLEAN WATER
EDUCATION EQUALITY AND SANITATION

10 REDUCED SIBTM.[GI'IB 12 RESPONSIBLE
INEQUALITIES AII]MIES CONSUMPTION
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PEACE, JUSTICE PARTNERSHIPS
16 AND STRONG FDRTHEGUALS @)
INSTITUTIONS
SUSTAINABLE
DEVELOPMENT
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GPIALS

Sustainable Development Goals for 2015-2030 (United Nations)

sssssssssssssssssss
Nrodni technick knihovna
nnnnnnnnnnnnnnnnnnnnnnn

Access to
scientific
information
is considered
important to
help solving
these
problems


https://sdgs.un.org/goals

A strategic vision for Europe

Open Innovation

R ovation [ !nvolve more stakeholders in the
pen Innovation process
Open Science

* Facilitate more open research via digital
tools

Open to the World

* Support more societal impact &
collaboration both in and outside Europe



https://ec.europa.eu/digital-single-market/en/news/open-innovation-open-science-open-world-vision-europe
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Key drivers of Open Science

e Availability of digital technologies allowing e.g. for data-
intensive research

e Increase of the global scientific population
e Public demand for better and more efficient science

e Demand for accountable, responsive and transparent
science

e Need to address faster societal challenges
e Need to contribute to economic growth

16



Melanie Imming, & Jon Tennant. (2018, June 8). Sticker open science: just science done right
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https://doi.org/10.5281/zenodo.1285575

What is Open Science?

Some definitions

Open Science represents a new approach to the scientific
process based on cooperative work and new ways of
diffusing knowledge by using digital technologies and new
collaborative tools.

Open Science is the effort to make the primary outputs of
publicly funded research results - publications and the
research data — publicly accessible in digital format with no
or minimal restriction, to the scientific community, the
business sector, or society more generally, to enhance
transparency and collaboration, and fostering innovation.
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UNESCO Definition of Open Science

Open Science is an inclusive construct that combines
various movements and practices aiming:

e to make multilingual scientific knowledge openly
available, accessible and reusable for everyone;

e to increase scientific collaborations and sharing of
information for the benefits of science and society;

e and to open the processes of scientific knowledge
creation, evaluation, and communication to societal

actors beyond the traditional scientific community:. UNESCO Recommendation
on Open Science

UNESCO, Nov 2021


https://en.unesco.org/science-sustainable-future/open-science/recommendation

Open Science: an umbrella term

Open
Source

Open Open Citizen
Notebooks Access Science

Open Peer Open

: Licencing
Review
Open

Educational
Resources

¥
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Benefits - Why do Open Science?

e Opens access to research @ 3USIMNRBLE G ALS

1 ggVERTY 2 mﬁ

e increases discoverability

e increases (social) impact

8 DECENT WORK AND 2 RESPONSIBLE
ECONOMIC GROWTH CONSUMPTION
ANDPRODUCTION

e facilitates reproducibility Y

e shares & saves resources

105257, [
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T T T EEHEET -
——— = o2 SUSTAINABLE
@ ey ~ i @ DEVELOPMENT
» l= L, : Ge'm%ALS

SGDs 2015 -2030 (United Nations)

e speeds & helps innovation

Access to research is considered important to help solving global challenges
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pen Science practices
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" 0101010101010101101010

OPEN
ACCESS

1010101010101010;
010101010101101010

OPEN PEER REVIEW

FOSTER Taxonomy of Open Science | Masuzzo & Martens (2017
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https://www.fosteropenscience.eu/foster-taxonomy/open-science-definition
https://peerj.com/preprints/2689/

Closed versus Open Access
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Traditional model

Open Access

e closed access only for institutions
(library/consortium) which pay
subscriptions to journals

e paid access for all others

e free access for all to read

e AAM version in repository (g@)
e VOR version in the journal ()

PEYWALL

The Business of Scholarship

OPEN
ACCESS

oy
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https://paywallthemovie.com/
http://www.eurodoc.net/news/2018/gareth-oneill-on-open-access-and-plan-s-for-beginners

Open versus FAIR Data
I O
Edable AcceSS|bIe nteroperable Reusable 1 ] PE N

O % So O ——  DATA

FAIR principles

e Findable - rich metadata, keywords, persistent identifiers
e Accessible - data in trusted repositories

e Interoperable - standards

e Re-usable - licenses

Go FAIR | Hansen & al (2018)

- 24


https://www.go-fair.org/fair-principles/
https://zenodo.org/record/2248200#.X8jJCeeLo2x

FAIR Data — open by default

555555
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FAIR data: “As open as possible, as closed as necessary

OPEN RESTRICTED/CONTROLLED CLOSED
Freely used, Limits on who can access & Under embargo,
modified & shared use data, how, or for what unable to share
by anyone for any purpose
purpose

Opening up your data does not mean you are losing control!

25



Research Data Management

- OIS
Neurovault @D
Research data workflow IO o/VaD 1 ruypress VIVO

flgshare
e collect data o
Network® Repott e
e curate data e

TEX‘ Develop
e analyse data £ % ©
e report data ©@osr@P REEE = oveo

e archive data . ‘.’

A, MENDELEY

Interpret

Analyze

ey
a . Collect syc
> Data Management Plan! & GitHub /) e

Qatardy
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Cloue Dropbox gy coogie orive
&& OneDrive "% a azo mx
Variety of tools | Open Science Framework
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https://libguides.rowan.edu/researchdatamanagement
https://osf.io/

European Open Science Cloud (EOSC)

EOSC - a virtual research environment for all researchers

https://eosc-portal.eu/

Researchers at the core
Store/share own data
Find/re-use other data
Combine different data
Deploy Al tools on data

Go beyond current science
Engage in developing EOSC

27


https://eosc-portal.eu/

Open Peer Review

| pousLe BLIND STWDY... |

Tennant (2018) | Ross-Hellauer (2017)

Standard Peer Review

e authors submit to editors
e authors/reviewers blind’
e Versions/reviews closed

Open Peer Review

e authors submit to platform
e authors/reviewers public

e Versions/reviews public

(e ; ~ Slide from presentation by Gareth O'Neill (CC-BY)
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http://www.eurodoc.net/news/2018/jon-tennant-on-an-introduction-to-open-peer-review
https://f1000research.com/articles/6-588
http://bit.ly/35C7RNE

Creative Commons licences for reuse

Opening the article is not sufficient, you have to specify what could be done with your
work. By a CC license you give other people the right to share, use, and build upon a
work that you have created.

(® BY - Attribution to the creator @ NC - Non-commercial | 11, otion of Creative
?:s ';rischc?vr:-a"ke =>not more () ND - No derivatives E;Tavv?gsc\’gtgg:g‘ed

CC Zero / waiver license @ Public Domain Mark | ¢ Netiawyerin 2001

SEZE [ree content, no restrictions '@ 01Q ‘ Attribution + Noncommercial

|@ @ | Attribution alone Attribution + Noncommercial +

DO )
() (DO | Attribution + ShareAlike k@“MJ ShareAlike
@:‘@.C;?J Attribution + NoDerivatives ()OS Attribution + Noncommercial +

NoDerivatives

Source:* https://en.wikipedia.ora/wiki/Creative:Commons:license 29



https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://en.wikipedia.org/wiki/Creative_Commons_license

Citizen Science

e Reaching out to citizens

e Citizens deciding research
e Citizens helping research
e Citizens doing research

0 ©& £ sfde for prekentatior byl GaretirONeil{CCBY) = — i | [L2 @ay


http://bit.ly/35C7RNE

Examples of Citizen Science

World Water Monitoring Day

18th September

Monitoring local water resources around the globe
e A programme promoting citizen participation
e Volunteers use a pre-built testing kit to collect local data on four markers of
water quality—temperature, turbidity, dissolved oxygen levels and acidity

31


https://www.huffpost.com/entry/world-water-monitoring-day-protecting-our-community_b_59bfdce5e4b0390a1564df8e

Discussion on Open Science
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Ny should we do Open Science?

Ny should we NOT do Open Science?

nat research outputs should be open?
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