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Meaning of Open Science

“Open Science (OS) offers researchers tools and workflows for transparency,
reproducibility, dissemination and transfer of new knowledge”

“The conduction of science in a way that others can collaborate and

contribute, where research data, lab notes and other research processes

are freely available, with terms that allow reuse, redistribution and
reproduction of the research. ( Open science,
http://en.wikipedia.org/wiki/Open_science)

“Open science is the idea that scientific knowledge of all kinds

should be openly shared as early as is practical in the discovery
process.”
(Michael Nielsen, http://openscienceasap.org/open-science/ )



Open science is beyond open access



Principles of Open Science

Open Methodology (Methods, processess, relevant documents)

Open Source (Soft- and Hardware)

Open Data (data free to re-use)

Open Access to scholarly outputs (gratis and libre)

Open Peer Review (transparency in evaluation and quality criteria)

Open Educational Resources (MOOCs, OERs)

http://openscienceasap.org/open-science/



“Open-access (OA) literature is digital, online, free of
charge, and free of most copyright and licensing
restrictions” (Peter Suber)

SOME RIGHTS
RESERVED

S






Benefits of open access to scholarly outputs



How open IS.......ccceeevenn.n.



Europe’s Open Access Champions focuses on highlighting some of the persons who are
driving Open Access forward in Europe’s academic communities.
http://openscholarchampions.eu



How open is an article based on its license........

Researchers and funders often spend inordinate amounts of
time trying to figure out what license terms apply to scholarly HowOpenlsit?
articles. The Open Article Gauge (OAG) is a service designed to

search for, locate, and present the license information for an
article — the terms under which it can be accessed and/or

reused.
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Acknowledge open practices with badges in publications

https://osf.io/tvyxz/wiki/home/



How open is a journal based on its ‘OA spectrum’........

HowOpenlslt? Open Access Spectrum Tool

https://www.plos.org/how-open-is-it



http://www.oaspectrum.org/



How open is your Institution ........

http://sparceurope.org/?s=how+openttsearch=how+open



https://cos.io/top/

‘ .:::C CENTER FOR OPEN SCIENCE Aboutus ~ Services ~ Get Involved ~ Communities News Donate

Transparency and Openness Promotion (TOP) Guidelines

Transparency, open sharing, and reproducibility are core features of science, but not always part of daily practice. Journals can increase transparency and
reproducibility of research by adopting the TOP Guidelines. TOP includes eight modular standards, each with three levels of increasing stringency. Journals select which
of the eight transparency standards they wish to adopt for their journal, and select a level of implementation for the selected standards. These features provide
flexibility for adoption depending on disciplinary variation, but simultaneously establish community standards.

® Article introducing the TOP Guidelines, Science: Full Text | Summary | pdf
® Summary worksheet of the TOP Guidelines

® The TOP Guidelines wiki

® The TOP Guidelines pdf for download

® Signatories

Journals, publishers, societies, repositories, and other organizations with a stake in science are encouraged to join as signatories of the TOP Guidelines.

Journal signatories are:

1. Expressing their support of the principles of openness, transparency, and reproducibility

2. Expressing interest in the guidelines and commit to conducting a review within a year of the standards and levels for potential adoption
Organization signatories are:

1. Expressing their support of the principles of openness, transparency, and reproducibility
2. If relevant, encouraging associated journals to conduct a review of the standards and levels for potential adoption.
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Transparency and openness promotion guidelines

http://science.sciencemag.org/content/348/6242/1422.full Increase effort,, transparency and quality



Open Data



Open data must be accessible, useable, assessable
and intelligible ( extracted from Science as an Open
Enterprise, 2012)

Accessible

Data must be located in such a manner that it can readily be found and in a form that
can be used.

Useable

In a format where others can use the data or information. Data should be able to be

reused, often for different purposes, and therefore will require proper background
information and metadata.

Assessable
In a state in which judgments can be made as to the data or information’s reliability.

Intelligible
Comprehensive for those who wish to scrutinise something.



Science as an Open Enterprise. The Royal Society Science Policy Centre report
02/12. Avaliable at http://royalsociety.org/policy/projects/science-public-enterprise/report/
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FORCE

The Future of Research Communications and e-Scholarship

ABOUT ~ COMMUNITY ~ GROUPS ~ RESOURCES ~ NEWS + EVENTS ~ CONFERENCES ~ PUBLICATIONS ~ MEDIA ~ DONATE

FORCE11 Groups

THE FAIR DATA PRINCIPLES - FOR COMMENT

JOIN IN THE DISCUSSION - LEAVE YOUR COMMENTS BELOW

FAIR Data Principles
Preamble

One of the grand challenges of data-intensive science is to facilitate knowledge discovery by assisting humans and machines in their discovery of,
access to, integration and analysis of, task-appropriate scientific data and their associated algorithms and workflows. Here, we describe FAIR - 3 set
of guiding principles to make data Findable. Accessible. Interoperable. and Re-usable

FAIR Data Principles:

 Findable

e Accessible

* Interoperable
e Re-usable
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https://www.jisc.ac.uk/sites/default/files/research_data_life_diagram.jpg



Data Citation
Cycle



|dentification of datasets favours their use and citation

Australian National Data Service. http://www.ands.org.au/cite-data/index.html



http://www.dcc.ac.uk/sites/default/files/documents/data-forum/documents/events/dcc-
2010/posters/Contribution165wilson.pdf



DataCite: Locate, ldentify, Cite data

ABOUT DATACITE + DATACITE FOR YOU v~  PARTICIPATE

DataCite

Home » About DataCite » What do we do?

What do we do?

We want to help make data more accessible and more useful; our purpose is to dev
methods to locate, identify and cite data and other research objects. Specifically,
support the standards behind persistent identifiers for data, and our members assign

We bring together actors from the research community to address the challenges of
objects visible and accessible. Together we constitute a global network of datz
Members of DataCite meet in person every six months at summer and winter ¢
collaborate in established working groups.

Through collaboration, we:

» support researchers by helping them to find, identify, and cite research data an
objects with confidence;

« support data centres by providing persistent identifiers for datasets, workflows z
data publication;

« support journal publishers by enabling research articles to be linked fc
data/objects.

Currently we are working primarily with organisations that host data, such as ¢
libraries.

https://www.datacite.org/

Assigning persistent identifiers to datasets

R 1 T I I A L R L A AR
[version 1.0.0]

Fdoi-10.567YECDS/00000001 Dataset : geospatial

Hugelius, Gustaf

description: The Morthemn Circumpolar Soil Carbon Database (WCSCD) is a geospatial database created for the
resource Type: geospatial

Summer temperature gradients in northwest Europe during the Lateglacial to early Holocene ti
Fdoiz10.5258/S0TON/361991 Dataset | GeoSpatial

Langdon, Peter = Riddy, Liam = Brooks, Steve

resource Type: GeoSpatial

EARTH OBSERVATION DATA: MONITORING MONITORING FLOODS AND DROUGHTS
Fdoiz10.13140/2.1.3623.7600 Text : Book

Amarnath Giriraj

publisher: Geospatial Today

Geography Markup Language (GML) Encoding Specification v3.1.1
Fdoi:10.13140/2.1.2546.2401

S Cox » P Daisey « R Lake = C Portele » A Whiteside

publisher: Open Geospatial Consortium

Spectral information system development for Australia
Fdoi:10.5167/UZH-86627

Suarez, Lola = Chisholm, Laurie = Hueni, Andreas » Ong, Cindy = Wyatt, Matthew
rights: School of Mathematical and Geospatial Sciences

publisher: School of Mathematical and Geospatial Sciences

Bayesian spatio-temporal modelling of tobacco-related cancer mortality in Switzerland
Fdoi:10.5167/UZH-87532

Phuleria, Harish C = Jirgens, Verena « Cemny, Thomas = Frih, Martin « Frick, Harald = (et. al.)
publisher: Global Metwork for Geospatial Health

Comparative Analysis of MODIS SPOTS and Worldview?2 data during wheat growing season
Fdoi-10.13140/RG.2 11558 7920

lbrar ul Hassan Akhtar

publisher: Global Geospatial Challenge, Intergraph and Digital Globe

doi-10.176 16737341 Collection - Data Repository Descriptive Record
rejdata.org
fitle: Geospatial Data

Verwijzing naar de data van: Nieuwe Kaart van Nederland
Fdoi:10.17026/DANS-X4D-EW2N Dataset - Dataset

NIROV

subject: Geospatial sciences



Ver Piwowar et al. (2013) Data reuse and the open data citation advantage.
Peerd PrePrints 1:elvl http://dx.doi.org/10.7287/peerj.preprints.1vl

+150%

+100%

+50%

increased citation count for studies with publicly available data

-50%

2001 2002 2003 2004 2005 = 2006 2007 2008 2009
year of study publication

Papers of studies that created gene expression microarray data and made them
available GEO data (Gene Expression Omnibus) received more citations than those
for which data were not available 27


http://dx.doi.org/10.7287/peerj.preprints.1v1
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http://www.re3data.org/

re2data.or

REGISTRY OF RESEARCH DATA REPOSITORIES

Home 2arch g FAQ About C ; API Contact

Subjects & geospatial Q  Ssearch
Content Types = Toogle short help
Countries =

AID systems = - 2 MNext — Sort by «
APl =

Certificates =

Found 50 result(s)
Data access =

Data access restrictions =

Polar Geospatial Center
Database access = PGC

Database licenses =
) Subject(s) Geosciences (including Geography) Geology and Palasontology
Data licenses =
Geodesy, Photogrammetry, Remote Sensing, Geoinformatics, Cartogaphy
Data upload =
.. _ Geochemistry, Mineralogy and Crystallography  Natural Sciences
Data upload restrictions =
Enhanced publication & Geophysics and Geodesy

||'|5m|-_|ti0|'| responsibility Content type(s) Standard office documents Images Rawdata other
type &

Institution type = Country United States

Keywords =

The Polar Geospatial Center provides geospatial support, mapping, and GIS/remote sensing

Metadata standards = solutions to researchers and logistics groups in the polar science community.



Journal of

public health data

The Journal publishes peer
reviewed data papers describing
public health datasets with high
reuse potential

Home About Editorial Board Contact Repositories FAQ Articles Archive

‘.‘ How to cite a CC-BY 3.0 License and copyright information / Peer reviewed Publication dates

Four Rodent and Vole Biodiversity Models for Europe

william wint ! , David l\--'lv::rle\,.r2 , Meil 5. Alexander 3

1. Senior Research Associate, Environmental Research Group Oxford (ERGO), Department
of Zoology, Oxford, United Kingdom

2. Research Assistant, Environmental Research Group Oxford (ERGO), Department of
Zoology, Oxford, United Kingdom

3. Research Assistant, Environmental Research Group Oxford (ERGO), Department of
Zoology, Oxford, United Kingdom

Ubiquity Press Metajournals

(3) Dataset Description

Object Name

volebiodivw2. zip

Data Type

Primary data, Processed data, Interpretation of data.

Format Names and Versions
JPG, TIF, TFW, XML

Creation Dates
15/08/2012 - 15/08/2012

Dataset Creators
William Wint, David Morley, MNeil 5. Alexander.

Repository Location
http:/ /dx.doi.org/10.5061 /dryad.771gr

Publication Date
08/07/2013

language
English

License
CCo
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OA policies



http://repository.jisc.ac.uk/6269/10/final-KE-Report-V5.1-20JAN2016.pdf



Agencies/funders requiring public access to publications and data (some examples)

= , Professional Heart Daily
gHR AQEHCV for Healthcare Research and QUGlItV Resources for Cardiovascular and Stroke Clinicians and Scientists

Advancing Excellence in Health Care

(3% CANCER

RESEARCH

,5 UK
% U.S. Food and Drug Administration
Im Protecting and Promoting Your Health

h h mi Howard Hughes
Medical Institute

wellcome

“ Open Access Policy
—— concerning UNESCO publications
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The Analytic and Translational Genetics Unit (Massachusetts
General Hospital)
Publication Policy

“As human geneticists, our primary goal is to determine the genetic causes of rare
and common diseases in order to facilitate both the diagnosis of individual
patients and the discovery of disease processes that may provide new
therapeutic insights. Particularly since we receive public and private funds to
deliver on this mission, we are committed to the key ethical principle that any
genetic discoveries pertaining to human diseases, and any tools or resources we
generate that may help others in this endeavor, must be made available as freely
and rapidly as possible...”

“We believe that it is only a matter of time before the concept of restricted
access to the products of scientific research becomes an anachronism, and we
hope that the human genetics and genomics community can play a leading role in
the transition to more enlightened models”

https://www.atgu.mgh.harvard.edu/PubPolicy



e NEW ENGLAND
JOURNAL of MEDICINE

| HOME | ARTICLES & MULTIMEDIA

ISSUES ™ SPECIALTIES & TOPICS

FOR AUTHORS ~ CME »

EDITORIAL

Sharing Clinical Trial Data — A Proposal from the International
Committee of Medical Journal Editors

Darren B. Taichman, M.D., Ph.D., Joyce Backus, M.5 LS., Christopher Baethge, M.D., Howard Bauchner, M.D., Peter W. de
Leeuw, M.D., Jeffrey M. Drazen, M.D., John Fletcher, M.B., B.Chir,, M.P.H., Frank A. Frizelle, M.B., Ch.B., FR.A.C.5. Trigh
Groves, M.B., B.S., M.R.C.Psych., Abraham Haileamlak, M.D., Astrid James, M.B., B.S., Christine Laine, M.D., M.P.H., Larry
Peiperl, M.D., Anja Pinkborg, M.D., Peush Sahni, M.B., B.5., M.5_, Ph.D., and Sinan Wu, M.D.

N EnglJ Med 2016; 374:384-385 | January 28, 2E1E-| DOl 10.1058/MEJMe1515172

Share: n L4 E [in ]+

Article References Citing Articles (16) Letters Metrics

The International Committee of Medical Journal Editors (ICMJE) believes that there is an ethical
obligation to responsibly share data generated by interventional clinical trials because participants
have put themselves at risk. In a growing consensus, many funders around the world —
foundations, government agencies, and industry — now mandate data sharing. Here we outline the
ICMJE's proposed reguirements to help meet this obligation. We encourage feedback on the
proposed requirements. Anyone can provide feedback at www.icmje.org by 18 April 2016.

The ICMJE defines a clinical trial as any research project that prospectively assigns people or a
group of people to an intervention, with or without concurrent comparison or control groups, to study
the cause-and-effect relationship between a health-related intervention and a health outcome.
Further details may be found in the Recommendations for the Conduct, Reporting, Editing and
Fublication of Scholarly Work in Medical Joumnals at www.icmje_org.

The ICMIJE proposes to
require authors to share
with others the de-
identified individual-
patient data (IPD)
underlying the results
presented in the article no
later than 6 months after
publication.

Sharing clinical trial data,
including de-identified IPD,
requires planning to
ensure appropriate ethics
committee or institutional
review board approval and
the informed consent of
study participants.
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AMA | Membership | JAMA Network | AMA Store Sign In | Create an Account

AMA? —

AMERICAN MEDICAL
ARSOCIATION House of Delegates Physicians Residents Medical Students Patients Media

Home Membership Resources Education Advocacy Publications News AMA Store About AMA

Mews » 2016 AMA Press Releases and Statements = American Medical Association Joins AllTrals Campaign for Clinical Tral Transparency
News A A Text size
AMA Wire®

Media Contact Information A'M‘A NEWS Ronm

W
AMA Press Releases and search news m

Statements

AMA Strategic Plan 2016 2015 2014
AMA Initiatives
AMA in the Media March 17, 2016

ANA Videos American Medical Association Joins AllTrials Campaign for Clinical Trial

AMA Speeches Transparency

AMA Newsletters
For immediate release:
March 17, 2016

Subscribe to Mewsletters

TOA S LA R T moa

The AMA strongly supports improving the timeliness and accessibility of clinical trial
data to reduce the duplication of research and help inform future research—ultimately
improving health outcomes for patients,"” said AMA President Steven. J. Stack. "The

AMA is pleased to join the AllTrials initiative to continue efforts aimed at ensuring open_
access to clinical trial data for physicians, researchers and patients.



Europe vs Open science.....



2007-2013

2014-2020
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http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_p

ilot/h2020-hi-oa-data-mgt_en.pdf

Research Data Pilot in H2020

A novelty in Horizon 2020 is the Open
Research Data Pilot which aims to improve
and maximise access to and re-use of
research data generated by projects. The
legal requirements for projects
participating in this pilot are contained in
the optional article 29.3 of the Model
Grant Agreement.
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In a research context, examples of data include statistics, results of experiments,
measurements, observations resulting from fieldwork, survey results, interview
recordings and images. The focus is on research data that is available in digital
form.

1. The data, including associated metadata (i.e. metadata describing the
research data deposited), needed to validate the results presented in
scientific publications as soon as possible ("underlying data")

2. Other data (for instance curated data not directly attributable to a
publication, or raw data), including associated metadata, as specified and
within the deadlines laid down in the data management plan that is,
according to the individual judgement by each project



For the 2016-2017 Work Programme, the areas of Horizon 2020 participating in the
Open Research Data Pilot are:

* Future & Emerging Technologies

e Research infrastructures

e Leadership in enabling & industrial technologies — Information & Communication
Technologies

* Nanotechnologies, Advanced Materials, Advanced Manufacturing & Processing, &
Biotechnology — 'nanosafety' & 'modelling' topics

e Societal Challenge — Food security, sustainable agriculture & forestry, marine &
maritime & inland water research & the bioeconomy - selected topics as specified
in the work programme

e Societal Challenge — Climate Action, Environment, Resource Efficiency & Raw
Materials — except raw materials

e Societal Challenge — Europe in a changing world — inclusive, innovative &
reflective societies

e Science with & for Society

* Cross-cutting activities — focus areas — part Smart & Sustainable Cities

Projects in other areas can participate on a voluntary basis



e Participation is incompatible with the Horizon 2020 obligation to protect
* Results that can reasonably be expected to be commercially or industrially exploited

* Participation is incompatible with the need for confidentiality in connection with
security issues

* Participation is incompatible with rules on protecting personal data

e Participation would mean that the project's main aim might not be achieved
e The project will not generate / collect any research data

e There are other legitimate reasons not to take part in the Pilot (at proposal

stage - free text box provided).
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Draft European Open Science
Agenda. 26 February 2016

Based on 5 policy actions:

* Foster Open Science

e Remove barriers to Open Science

 Develop research infrastructures for Open Science
 Mainstream Open Access to research results

e Embed Open Science in Society

https://ec.europa.eu/research/openscience/pdf/draft_european_open_science_agenda.pdf



From vision to action

OO
\




This document is a living document reflecting the
present state of open science evolution. It is based on
the input of many participating experts and
stakeholders of the Amsterdam Conference ‘Open
Science — From Vision to Action’, hosted by the
Netherlands’ EU Presidency on 4 and 5 April 2016.

Formulated to reach two important pan-European goals for 2020:

1. Full open access for all scientific publications
2. A fundamentally new approach towards optimal reuse of research data

To reach these goals by 2020 we need flanking policy:
* New assessment, reward and evaluation systems
* Alignment of policies and exchange of best practices

http://english.eu2016.nl/documents/reports/2016/04/04/amsterdam-call-for-action-on-
open-science



Science ministers from European
Union nations AGREED last month to
make publicly funded research
publications freely available by 2020.
Each country will implement its own
publication policy.

The Council:

UNDERLINES the principle for the
optimal reuse of research data should
be: “as open as possible, as closed as
necessary”.

EMPHASIZED that the opportunities
for the optimal reuse of research data
can only be realised if data are
consistent with the FAIR principles
(findable, accessible, interoperable
and re-usable) within a secure and
trustworthy environment

http://data.consilium.europa.eu/doc/document/ST-9526-2016-INIT/en/pdf



OA Commitments



Leading international stakeholders from multiple
sectors convened at a WHO consultation in
September 2015, where they affirmed that timely
and transparent pre-publication sharing of data
and results during public health emergencies must
become the global norm.

WHO seeks a paradigm shift in
the approach to information
sharing in emergencies, from
one limited by embargoes set
for publication timelines, to
open sharing using modern fit-
for-purpose pre-publication
platforms. Researchers,
journals and funders will need
to engage fully for this
paradigm shift to occur. (Point
3 from summary points)

http://www.who.int/medicines/ebola-treatment/data-sharing_phe/en/



wellcome

https://wellcome.ac.uk/news/sharing-data-during-zika-and-other-global-health-emergencies



http://f1000research.com/channels/arbovirus

Open access channel for papers and data



Journal signatories will make all content concerning the Zika virus free to access. Any data

or preprint deposited for unrestricted dissemination ahead of submission of any paper will
not pre-empt its publication in these journals.

http://www.biomedcentral.com/about/press-centre/business-press-releases/11-
02-16



http://yoda.yale.edu/welcome-yoda-project

The Yale University Open Data Access (YODA) Project at the Center for Outcomes
Research and Evaluation advocates for the responsible sharing of clinical research
data. The Project is committed to open science and data transparency, and
supports research attempting to produce concrete benefits to patients, the
medical community, and society as a whole...The mission of the YODA Project is to

not only increase access to clinical research data, but to promote its use to
generate new knowledge.



Open data for different goals



_ PARTNERSHIP SERVICES PUBLICATIONS TooLs

OPEN DATA FOR DEVELOPMENT

Solution Briefs

Lead Authors: Joel Gurin and Laura Manley

DATA
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GOODHEALTH
AND WELL- BEING

HEALTH
e

HOW OPEN DATA HELPS IMPROVE HEALTH

Open Data connects patients to healthcare providers, provides a check on healthcare quality, keeps medical costs in check,
enables health education, and helps prevent and treat infectious disease. Specifically:

1.Applications built on Open Data can help consumers find healthcare providers to meet their needs.

2. Researchers, policymakers, and healthcare administrators can use Open Data to make healthcare more efficient and less
expensive.

3. Health Open Data can support programs to improve public health research and clinics.

4. Programs using COpen Data can promote health education for vulnerable populations.

http://openaidpartnership.org/publications/briefs
/sectoral/
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The Global Open Data for Agriculture and
Nutrition (GODAN) initiative seeks to
support global efforts to make agricultural
and nutritional relevant data available,
accessible, and usable for unrestricted
use worldwide. Launched in October 2013.

http://godan.info/



http://godan.info/
http://godan.info/

This site is dedicated to making high value health data more accessible to
entrepreneurs, researchers, and policy makers in the hopes of better health
outcomes for all.

http://www.healthdata.gov/



A public-private partnership that
supports the discovery of new
medicines through open access
research.

The SGC (Structural Genomics Consortium) is a not-for-profit, public-
private partnership with the directive to carry out basic science of
relevance to drug discovery. http://www.thesgc.org/



http://www.thesgc.org/

Global Open Data Index
http://index.okfn.org/



Missing Maps is a joint effort between the American & British Red Cross, the Humanitarian
OpenStreetMap Team and Doctors Without Borders.

The objective is to map the most vulnerable places in the world so that NGOs & communities
can use the maps and data to better respond to crises affecting the areas.

Missing Maps takes an open, collaborative, and community-based approach. It is powered by
the enthusiasm and hard work of digital/remote volunteers both at home and abroad.



http://www.missingmaps.org/
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Data licensing allows knowing how to reuse your data

Open Data Licensing Animation - OERIPR Support
https://www.youtube.com/watch?v=Tvwp5LK Wko



https://www.youtube.com/watch?v=Tvwp5LK_Wko

Thank you!
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