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Open Science is...

... an essential path to global scientific development that enhances research quality and
efficiency and improves public trust in research results.

... a requisite for an inclusive society that makes science available to all, fosters the

integration of scientific knowledge across disciplines, and assumes responsibility for the
social impact that results from scientific advancement.

https://www.scientificinfographics.com/21-towards-an-open-science
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Open Data

Open data is a natural expansion
on open science beyond scholarly
publications.




Open Data

Open data is a natural expansion
on open science beyond scholarly
publications.

“Open data is data that can be freely

used, re-used and redistributed by
anyone - subject only, at most, to the
requirement to attribute and

. )
sharealike.

The Open Data Handbook- Open Knowledge Foundation



https://opendatahandbook.org/guide/en/what-is-open-data/

Open Data integral to Open science

8 ambitions of the EU's open science policy

Open Data
FAIR (Findable, Accessible, Interoperable and Re-usable data) and open data sharing should
become the default for the results of EU-funded scientific research.

European commission

https://lec.europa.eul/info/research-and-innovation/strategy/strateqy-2020-2024/our-
digital-future/open-science en
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UNESCO Recommendation on Open

S C | e n Ce https://lunesdoc.unesco.ord/ark:/48223/pf0000379949.locale=en
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https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-future/open-science_en
https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-future/open-science_en

Open Data in face of global emergencies

-
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Open research data has
accelerated investigations
during the pandemic.

~

/

TECHNOLOGY FEATURE | 24 April 2020

Open science takes on the
coronavirus pandemic

NEWS | 03 February 2021

Scientists call for fully open sharing
of coronavirus genome data

Open science saves lives: lessons from the COVID-19
pandemic

Lonni Besangon £, Nathan Peiffer-Smadja, Corentin Segalas, Haiting Jiang, Paola Masuzzo, Cooper
Smout, Eric Billy, Maxime Deforet & Clémence Leyrat

BMC Medical Research Methodology 21, Article number: 117 (2021) | Cite this article
13k Accesses | 24 Citations | 390 Altmetric | Metrics




Open Data in a multidisciplinary universe

Impact of an
accelerated melting of
Greenland on malaria
distribution over Africa

CMIP Coupled Model Intercomparison Project
Climate Data: Past, Present and Future

Expansion of the Lyme
Disease Vector Ixodes
Scapularis in Canada
Inferred from CMIPS
Climate Projections

Modeling present and
future climate risk of
dengue outbreak, a

case study in New
Caledonia.

Since 1995

Assessing the potential
impacts of a changing
climate on the
distribution of a rabies
virus vector.

Climate change and
epilepsy: Time to take
action

-
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Open research data has
facilitated cross-disciplinary

used beyond one discipline.

~

use where shared data is being

/

Implications of
Projected Hydroclimatic
Change for Tularemia
Outbreaks in High-Risk
Areas across Sweden



Open Data in a multidisciplinary universe

new scientific questions to be
asked, through massive

analysis or the federation of
heterogeneous datasets

\_

/Open research data aIIows\
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The Impact of Climate Changé on Vaccine-Preventable
Diseases: Insights From Current Research and New

Directions

From: The Impact of Climate Change on Vaccine-Preventable Diseases: Insights From Current Research and New Directions
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Top panel: maps show the CMIP6 multi-model mean projected change in temperature (AT) and precipitation (AP) in 2100 relative to 2000 under the Shared
Socioeconomic Pathway (SSP) 3 “middle of the road” scenario, generated using Worldclim data [6]. Bottom panel: plot shows a summary of climate drivers
(temperature or precipitation) for different vaccine-preventable diseases and the “best case” modeling effort reviewed, where we assume the best case is a
fully mechanistic model using projection data. Absolute humidity drivers are counted under temperature-driven given the functional dependence of the two

variables



Open Data real life implications

Environmental science

How Landscape Ecology Informs Global Land-
Change Science and Policy @

Audrey L. Mayer, Brian Buma, Amélie Davis, Sara A. Gagné, E. Louise Loudermilk,
Robert M. Scheller, Fiona K.A. Schmiegelow, Yolanda F. Wiersma, Janet Franklin

BioScience, Volume 66, Issue 6, 1 June 2016, Pages 458-469,
https://doi.org/10.1093/biosci/biw035
Published: 27 April 2016

Infrastructures and Urban design

Article | Open Access | Published: 11 December 2018

Degrading permafrost puts Arctic infrastructure at risk
by mid-century

Jan Hjort &4, Olli Karjalainen, Juha Aalto, Sebastian Westermann, Vladimir E. Romanovsky, Frederick E.

Nelson, Bernd Etzelmiller & Miska Luoto

Nature Communications 9, Article number: 5147 (2018) | Cite this article

23k Accesses | 172 Citations | 592 Altmetric | Metrics

Open research data
informs policy




Open Data real life implications

Environmental science

How Landscape Ecology Informs Global Land-
Change Science and Policy @

Audrey L. Mayer, Brian Buma, Amélie Davis, Sara A. Gagné, E. Louise Loudermilk,
Robert M. Scheller, Fiona K.A. Schmiegelow, Yolanda F. Wiersma, Janet Franklin

BioScience, Volume 66, Issue 6, 1 June 2016, Pages 458-469,
https://doi.org/10.1093/biosci/biw035
Published: 27 April 2016

Infrastructures and Urban design

Article | Open Access | Published: 11 December 2018

Degrading permafrost puts Arctic infrastructure at risk
by mid-century

Jan Hjort &4, Olli Karjalainen, Juha Aalto, Sebastian Westermann, Vladimir E. Romanovsky, Frederick E.

Nelson, Bernd Etzelmiller & Miska Luoto

Nature Communications 9, Article number: 5147 (2018) | Cite this article

23k Accesses | 172 Citations | 592 Altmetric | Metrics

Open research data
informs policy

COVID-19

The Biden-Harris plan to beat COVID-19

T he American people deserve an urgent, robust, and professional

response to the growing public health and economic crisis caused

by the coronavirus (COVID-19) outbreak. President Biden believes
that the federal government must act swiftly and aggressively to help protect
and support our families, small businesses, first responders, and caregivers
essential to help us face this challenge, those who are most vulnerable to
health and economic impacts, and our broader communities - not to blame

others or bail out corporations.
The Biden-Harris administration will always:

« Listen to science

» Ensure public health decisions are informed by public health
professionals
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Discoverability is key!




Open data vs
crate digging

Discoverability is key!

“comprehensive, easy to obtain,
easy to manipulate, and
believable”




Edable Accessible nteroperable
Q2
), % at

eusable

_
99
d




Edable Accessible nteroperable
Q2
), % at

FAIR 3Z Open

eusable

_
99
d




FAIR Principles

HIULUIY 7 OUIVIIUIIY UULU 7 WWITHTIVIIL 7 Ul Uwis

Open Access | Published: 15 March 2016

The FAIR Guiding Principles fox’scientific data
management and stewardship

Mark D. Wilkinson, Michel Dumontier, [...] Barend Mons

Scientific Data 3, Article number: 160018 (2016) | Cite this article
355k Accesses | 2966 Citations | 1912 Altmetric | Metrics

O An Addendum to this article was published on 19 March 2019

Abstract

There is an urgent need to improve the infrastructure supporting the reuse of(scholarly data.
A diverse set of stakeholders—representing academia, industry, funding agencies;=e

scholarly publishers—have come together to design and4et 9rs£ a concise and

these may act as a guideline for those wishing to enhante pitity of their data

holdings. Distinct from peer initiatives that focus on the human scholar, the FAIR Principles



Findable

Findable

The first step in (re)using data is to find them. Metadata and data should be easy to find for
both humans and computers. Machine-readable metadata are essential for automatic
discovery of datasets and services, so this is an essential component of the FAIRIfication
process.

F1. (Meta)data are assigned a globally unique and persistent identifier
F2. Data are described with rich metadata (defined by R1 below)
F3. Metadata clearly and explicitly include the identifier of the data they describe

F4. (Meta)data are registered or indexed in a searchable resource


https://www.go-fair.org/fair-principles/fairification-process/
https://www.go-fair.org/fair-principles/fairification-process/
https://www.go-fair.org/fair-principles/fair-data-principles-explained/f1-meta-data-assigned-globally-unique-persistent-identifiers/
https://www.go-fair.org/fair-principles/fair-data-principles-explained/f2-data-described-rich-metadata/
https://www.go-fair.org/fair-principles/f3-metadata-clearly-explicitly-include-identifier-data-describe/
https://www.go-fair.org/fair-principles/f4-metadata-registered-indexed-searchable-resource/

Accessible

Accessible

Once the user finds the required data, she/he/they need to know how they can be accessed, possibly
including authentication and authorisation.

A1. (Meta)data are retrievable by their identifier using a standardised communications protocol
A1.1 The protocol is open, free, and universally implementable
A1.2 The protocol allows for an authentication and authorisation procedure, where necessary

A2. Metadata are accessible, even when the data are no longer available



https://www.go-fair.org/fair-principles/542-2/
https://www.go-fair.org/fair-principles/a1-1-protocol-open-free-universally-implementable/
https://www.go-fair.org/fair-principles/a1-2-protocol-allows-authentication-authorisation-required/
https://www.go-fair.org/fair-principles/a2-metadata-accessible-even-data-no-longer-available/

Interoperable

Interoperable

The data usually need to be integrated with other data. In addition, the data need to interoperate
with applications or workflows for analysis, storage, and processing.

I1. (Meta)data use a formal, accessible, shared, and broadly applicable language for
knowledge representation.

12. (Meta)data use vocabularies that follow FAIR principles

13. (Meta)data include qualified references to other (meta)data


https://www.go-fair.org/fair-principles/i1-metadata-use-formal-accessible-shared-broadly-applicable-language-knowledge-representation/
https://www.go-fair.org/fair-principles/i1-metadata-use-formal-accessible-shared-broadly-applicable-language-knowledge-representation/
https://www.go-fair.org/fair-principles/i2-metadata-use-vocabularies-follow-fair-principles/
https://www.go-fair.org/fair-principles/i3-metadata-include-qualified-references-metadata/

Reusable

Reusable

The ultimate goal of FAIR is to optimise the reuse of data. To achieve this, metadata and data
should be well-described so that they can be replicated and/or combined in different settings.

R1. (Meta)data are richly described with a plurality of accurate and relevant attributes
R1.1. (Meta)data are released with a clear and accessible data usage license
R1.2. (Meta)data are associated with detailed provenance

R1.3. (Meta)data meet domain-relevant community standards


https://www.go-fair.org/fair-principles/r1-metadata-richly-described-plurality-accurate-relevant-attributes/
https://www.go-fair.org/fair-principles/r1-1-metadata-released-clear-accessible-data-usage-license/
https://www.go-fair.org/fair-principles/r1-2-metadata-associated-detailed-provenance/
https://www.go-fair.org/fair-principles/r1-3-metadata-meet-domain-relevant-community-standards/
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Beyond the Open road lies change

4 )

Open science policies can
remove obstacles, set the tone,
promote funding and change the Policies

\_ reward system )

Open Science, Open Data, and Open Scholarship:
European Policies to Make Science Fit for the Twenty-First
Century

Jean-Claude Burgelman’, E Corina Pascu’, Katarzyna Szkuta, Rene Von Schomberg, Athanasios Karalopoulos,
Konstantinos Repanas and Michel Schouppe

Open Science, DG Research and Innovation, European Commission, Brussels, Belgium

Open science will make science more efficient, reliable, and responsive to societal challenges. The European Commission
has sought to advance open science policy from its inception in a holistic and integrated way, covering all aspects of the
research cycle from scientific discovery and review to sharing knowledge, publishing, and outreach. We present the steps
taken with a forward-looking perspective on the challenges laying ahead, in particular the necessary change of the rewards
and incentives system for researchers (for which various actors are co-responsible and which goes beyond the mandate of
the European Commission). Finally, we discuss the role of artificial intelligence (AI) within an open science perspective.



Beyond the Open road lies change

4 )

Reward and recognition structures
need new metrics accounting for diverse
research outputs (incl. citation and
acknowledgement for data & code)

\_ /

Policies

Problems/concerns
with sharing data

over the last 4 years —_— —_— — _—

s18 2082 1881 1320
Concerns about misuse of data  36% 37% 38% 43%

478 1834 1 1739
Not receiving appropriate credit or acknowledgement 33% 32% 31% 39%
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Communities drive cultural
change, raise awareness

and increase researchers Community versus individual responsibility

: In 2020, nearly 40% of surveyed researchers stated that they had never heard of the
engagement and adoption.
\ g g p / FAIR principles®”. Even for those who had heard of the principles, only 25% of

researchers felt they were “familiar” with them. The FAIR principles are comprehensive
but technical, describing practices which touch on metadata, persistent identifiers,
access protocols and repositories. Can we assume that even those researchers who are
“familiar” with FAIR really understand its practical application?
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Communities drive cultural

\engagement and adoption./

~

change, raise awareness
and increase researchers

ISSUE BRIEF
May 13, 2019

Data Communities

A New Model for Supporting STEM Data Sharing

Danielle Cooper, Rebecca Springer

DOI: https://doi.org/10.18665/sr.311396

Community versus individual responsibility

In 2020, nearly 40% of surveyed researchers stated that they had never heard of the
FAIR principles®”. Even for those who had heard of the principles, only 25% of
researchers felt they were “familiar” with them. The FAIR principles are comprehensive
but technical, describing practices which touch on metadata, persistent identifiers,
access protocols and repositories. Can we assume that even those researchers who are
“familiar” with FAIR really understand its practical application?

Topics: Digital scholarship and data management, Libraries, Research practices, Scholarly communication

Tags: Data communities



Beyond the Open road lies change

4 )
Human infrastructure;
- Research support staff for better . .
. . Policies
quality data and higher reuse,

- Increased digital competenc
\ g P y /

RESEARCH ARTICLE = () OpenAccess ) @ &

How do properties of data, their curation, and their funding
relate to reuse?
Libby Hemphill 324 Amy Pienta, Sara Lafia, Dharma Akmon, David A. Bleckley

First published: 23 March 2022 | https://doi.org/10.1002/asi.24646

Funding information: Institute of Museum and Library Services, Grant/Award Number: LG-37-19-0134
19; National Institute on Drug Abuse, Grant/Award Number: NO1DA-14-5576; National Science
Foundation, Grant/Award Number: 1930645




Beyond the Open road lies change

4 o )
Technical infrastructure that is
scalable and sustainable is
necessary for handling large Policies
\_ amounts of data.

)

“ Hurdles to data sharing in the area of
policy and cultural change will fall short

if we do not have underpinning research
infrastructure and the experts needed to
run the infrastructure. ”

The State of Open Data 2021

The longest-running longitudinal survey and analysis
on open data



https://digitalscience.figshare.com/articles/report/The_State_of_Open_Data_2021/17061347

SciLifeLab

Tools & Services offered at the
SciLifelLab



Swedish COVID-19 Data Portal

Launched June 2020

Focus on FAIR data
sharing

Provides information,
guidelines, tools and
services to support
researchers

Data management support
for Swedish COVID-19
research programs

About Contact en

4 7C0VID-19 Data Portal

SWEDEN © Contribute & Share data ‘ 22 Getsupport
&5 Data s Resources Topics: e o
Available datasets ~ Data highlights Dashboards ~ &= Research & Funding - [ Antiblotic resistance |

Sample collection database

Accelerating research through data sharing

We are currently working on extending the scope of the Portal te (nclude pandemic preparedness in general

Some sections of the Portal have alrea "1/)‘ transitioned whereas others will transition in the near future.

Available datasets About this portal

Dk cvallublo Voni reseasch iraces 1n Sweden: aa ivallidote data for al et ticaa The Swedish COVID-19 Data Portal provides
information, guidelines, tools and services to

Genomics (35) © Proteins (13)© Imaging (5) © support researchers to utilise Swedish and

. . 2 European infrastructures for data sharing, The

Biochemistry (62) © Health (97) © Drug discovery (11) @ portal is a national node of the European

Serology (7) @ Public Health (44) @ Environment @ COVID-19 Data Portal. The portal is operated
by the ScilifeLab Data Centre and partners.

Other data (15) @ Suggestions, corrections, and other comments

are most weicome,

Recent statistics on COVID-19 in Sweden @

Data highlights Share new COVID-19 data
ights of recent operdy shared data and data re-use. Seé allh The portal team is happy to assist you with

F d d 1 3
submitting your data to open repositories
Y - i I- or answer any questions about data
HERET it - —
BEEEE == P  Ere—

https://covid19dataportal.se
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SciLifeLab Serve
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1 Spjuth O, Frid J, and Hellander A.

The Machine Learning Life Cycle and the Cloud: Implications for Drug Discovery https://se rve.scilifelab.se
Expert Opinion On Drug Discovery. 16, 9, 1071-1079. (2021).
DOI: 10.1080/17460441.2021.1932812



https://serve.scilifelab.se/

SciLifeLab Data Repository

e Institutional Figshare instance

e General institutional repository for publishing

*\p scilifeLab

e Publish any kind of research-related data, e.g.
documents, figures, or presentations

e Login using SWAMID

e Data is made citable through its DOI

Data Repository

Repository information: https://www.scilifelab.se/data/repository/

Submission guidelines: https:/www.scilifelab.se/data/repository/submission/

Repository URL: https://scilifelab.figshare.com


https://www.scilifelab.se/data/repository/
https://www.scilifelab.se/data/repository/submission/
https://scilifelab.figshare.com/

Data Stewardship Wizard

-\: ScilifeLab DSW

* Atool to create data
management plans based on B Kooviedae Mosts
Interactive questionnaires

» LifeScience University log-in,
collaborative editing, versioning,
and exports to PDF/Word using

Create Project

Name

Projects
¢ Guide - Write a DMP Template

2 Guide - SMS Checklist

Short intro DSW Log In
templates
o ] B¢ DSW workshop & il
« ScilifeLab provide templates and
. . - & Password
guestionnaires based on national
and life-science specific -

Or connect with

guidelines

https://www.dsw.scilifelab.se https://dsw.scilifelab.se/appendix/dsw instructions



https://dsw.scilifelab.se/appendix/dsw_instructions/
https://www.dsw.scilifelab.se

Stay in touch

Email: datacentre@scilifelab.se
Twitter: @scilifelab_DC

Linkedin: scilifelab-data-centre



mailto:datacentre@scilifelab.se

Thank you!
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Head of Data Centre System development team leader, data engineer Data manager, coordinator Systems developer systems developer systems developer, system administrator
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Project leader Data steward Data steward Data engineer Data engineer Project leader
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