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EU: Open Science Monitor

n Science Monitor
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Source: Open Science Monitor
https://ec.europa.eu/research/openscience/index.cfm?pg=home&section=monitor
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Serials Crisis
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Source: ARL Statistics 2010-11 Association of Research Libraries, Washington, D.C.

*Includes electronic resources from 1999-2011.
http://www.arl.org/storage/documents/monograph—serial—costs.pdf

% Change Since 1986

425%

375%

325%
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225%
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75%

25%

-25%

Monograph & Serial Costs in ARL Libraries, 1986-2011*

Serial
Expenditures
(+402%)

,-' Monograph
/ Unit Cost
(+99%)

Monograph
Expenditures
(+71)

Monographs
Purchased

(+10%)

NOTE: Data for monograph and serials expenditures was not collected in 2011-12.
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3,000 IsevierE&#t 0% 1,500 Reed-Elsevier Fl5 - 3 17 - B= 5 3675
& 2,500 K% & =
4 FIZEE 23% g 1200 ' e e Fig 7. Operating profits (million USD) and
S 2000 f 0% & 5 g profit margin of Reed-Elsevier as a whole
£ g = w0 3% < (A) and of its Scientific, Technical &
= 1500 5% & & S Medical division (B), 1991-2013.
> /\ E 5 e00 20% 5
£ 1000 0% & 2 ‘ &
S o : BERL
o 500 5% O 300 10%
0 0% 0 0%
1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015
EER I EIEAY
+ Operating profits o Profit margin
> Springer SciencetBusiness Media | o | |
(2012): 35% e em
Underlying growth +2% Reed-Elsevier Underlying growth +3%
» John Wiley & Sons’ Scientific, | 2an oo 379% MR 1 g
Technical, Medical and Scholarly | ' )
division (2013): 28.3% . (20175 ) ]
2016 2017 2016 2017
> Taylor and Francis (2013): 35.7% | v A Ijrgas

Source: Vincent Lariviere , Stefanie Haustein, Philippe Mongeon, ~The Oligopoly of Academic Publishers in the Digital Era”. 2015
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0127502 Source: 2017 RELX Group Annual Report”. RELX Group Company Reports. RELX Group. March 2018.

http://www.relx.com/”/media/Files/R/RELX-Group/documents/reports/annual-reports/relx2017-annual-report.pdf
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Stevan Harnad

(1994)

FHTERXZEHIRIL., BRI EZE 0T KDHYUIZ. 122
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HRD3.4FEDH

=

REMNEA (2001)
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T4 EDNHIX
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> EEPLOS (Public Library of Science) @&l
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O JARRMA—ToF709€R A= F7T47(BOAI),
(2002)
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MR RN E (A —TUITEI NS,

2. A—TTOtR-v—FI)L
> BESERIZEOH., KbYIZERXHMRF (APC, article processing charge) &
ENdEREEENGERTS

Source: Budapest Open Access Initiative 14
http://www.budapestopenaccessinitiative.org/read
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Articles | . closed
i Closed: 72% bronze
with DOls 0 B
' ! gold
= ' ' .green
- Closed: 53%

0% 25% 50% 75% 100%
Percent of articles

Accessed
via Unpaywall

Total articles (millions)

0

1950 1960 1970 1980 1990 2000 2010
Publication year

OAMD7ELE DOIfti#X &K & AA
OAZE (&) 28% 47%
0O X0A 16% 159%|DOAJIZEEFZFSNTLVEVDOAE~NDIBE
NAT1)yEOA I 4% 8% |3FOAMEFEIC TR E LI DAPCE AL
J—JLFOA 3% 149%|DOAIIZE RSN TILNDOAHFE~ DIBE
gu—20A Bl 5%  O%BBURSIISEELLEEREEOAM
JEOAZE 72% 53%

Source: Piwowar H, Priem J, Lariviére V, Alperin JP, Matthias L, Norlander B, Farley A, West J, Haustein S. (2018) 18
The state of OA: a large=scale analysis of the prevalence and impact of Open-Access articles. Peerd 6:¢4375

https://dot.org/10.7717/peerj.4375
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Max Planck#iZEfiie =  IRED ESEHRZAPCIZIRYE
ZAH5—0A2020

before Worldwide Publishing Market after

Market today Market transformed "

R @I SUbscriptions open accegimmapcz 0 0 Duffer
988018 H 5200{8H FHTEHRRE

€ 7.6 bn i € 4.0 bn ZI\'i

: . € 2,000 x 2m =
Current : Estimated world- ’ EIEESEA
worldwide spending ; wide spending on
an subscriptions . open access publica-

tions after transition

Wi

P,
Ty
|l.7-ld. |

#2m open access  H#H2m —scEmE
2005K ° gu o — 200754 E&N5
Number of possible within the Number of ﬂlpplrjgtzb
scholarly articles 15%3{%17‘:%);}}5?“ ﬁ“‘-":"“”"“?‘;’;f_uogm scholarly articles 150 [ 7 73
495 H : 26 5 HIZE&E J
7.6 bn/Zm € 3r800 0> <° € 2,000
Current price Estimated realistic price
GE)1€=130H & per article publication per article publication

v 35HE109#BE NS KA

Source: MPDL, “What will it take to secure open access to today’s scholarly journals?” ~ N
' AH *g% & §
https://www.knowledge.services/app/download/15426878896/9%202017—11-20_Campbell. OA2020 OpenScienceDays_Vienna.pptx.pdf?t=1529915786 \/ E 75 b ‘iz F*ﬂb jJu Eﬂ
« JUSTICE. W9 L —7 - EEES
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RERXE AT Plan S B FFNelson Memo | MEA/~N— 3 EiEg2023
FFR-FEIN 2018FFH 2022F FHFR 2023F H &
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QINATYIREEADOAH R (= 1BE; =150t

L. REEDERBMEBHDEE (f=-1=L. BmiziThhndn<T (T—ILROAREZEZEELDD,

MNEH) HlL. APCEFIALI-HXDOoA BEEHIZHS L TIXAPCEHZIE)

H R (88 F750N)

@ TNelson Memol : OSTP, Ensuring Free, Immediate, and Equitable Access to Federally Funded Research (2022.8.25)


https://www.whitehouse.gov/wp-content/uploads/2022/08/08-2022-OSTP-Public-Access-Memo.pdf
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https://www.coalition-s.org/the-rrs-and-publisher-equivocation-an-open-letter-to-resgarchers/
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https://sje30.github.io/rrs/rrs.html
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o EBERAEID=&. WX DIEERMEIZEEE « {RF|#&: F1000Research
o KFTHE: arXiv « EMRNZEH]: Japan Institutional Gateway (JIG)

B Preregistered Reports
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DEVELOP COLLECT & WRITE PUBLISH
IDEA A’“[‘)‘:LT‘LZE REPORT REPORT

Stage 1 Stage 2
Peer Review Peer Review
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FAIR Data Principles

v

R 8l

\ 3P L3

O To be Findable: (R21F5n571-8I12)

Fl1. (AR)T—4M., FO0—N\JLIZ—ETKRENGENF(ID)ZEHTHE,
F2. T—ANAT—RIZL>THRIZEERENTLNVAI L,

u
u
B F3. (M) T—AMMRERAREL) Y —RELT, EHRLLLUIAOTYVIREEEN TSI L,
u

F4. A3T—4aMN. T—20#H R F(ID) ZBHEEL TSI &,

O To be Accessible: (77E2ATE41=9I2)

A1 1 ZO7ARLIEFRARENTEY., BT, REICHIRLEN L,
Al.2 ZOT7ORIVIERERISE(E., RAECERTEDHELTIRETELILE,
A2, TANRIRATRAREEGST=ELTH AT —RIZETIEARATESI L,

O To be Interoperable: (HEERTEA=8I2)

SEALSNIBETOPLEE ST, AR T—2ZHAHF (D) ITKYAFTESIE,

B Il )T EDHBERBEDEOH. BANEE>THT, FEFEETHY . EHESNTOT, [RGERFIRELEREFEFEI L

B 12, (AR T—AMFAIRIRAIIZRESFREZFE-TLNVSI L,

B I3, (AR T—RIE MDA T—E~DRHEAMRLGSRIFHREEATIDIE,

O To be Re-usable: (BRIATE51=8I2)

R1. X2 (T—2)A, EfGEERMHZEEITRHOIL,

|
B R1.1 () T4 BAETT IV ERAREGT 2R ASA o RERIZAFSATINSIE,
|

R1.2 (A)T—4H . TDREEEMN O TS,
B R1.3 (AN TN, ABILDIZ2 =TI DEEEH-I L,

(H#8) FORCE11, “The FAIR Data Principles”
https://www.force11.org/group/fairgroup/fairprinciples

(Hi#8) NBDCER, “T—2H A DO EELLTOFAREA]”
https://events.biosciencedbc jp/article/14
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Open Science...European Commission (2014)
...Public Consultation '‘Science 2.0": Science in Transition

EUROPEAN COMMISSION

DIRECTORATES-GENERAL FOR RESEARCH AND INNOVATION (RTD) AND
COMMUNICATIONS NETWORKS, CONTENT AND TECHNOLOGY (CONNECT)

BACKGROUND DOCUMENT
PUBLIC CONSULTATION

*SCIENCE 2.0°: SCIENCE IN TRANSITION

‘Science 2.0’ describes the on-going evolution in the modus
operandi of doing research and organising science. These
changes in the dynamics of science and research are enabled by
digital technologies and driven by the globalisation of the
scientific community, as well as the increasing societal demand
to address the Grand Challenges of our times. They have an
impact on the entire research cycle, from the inception of
research to its publication, as well as on the way in which this

cycle is organised.
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The Fourth Paradigm:
Data-Intensive Scientific Discovery

Tony Hey

Corporate Vice President

Microsoft External Research
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A Dlgltal Data Deluge in Research

« Data collection F—#uu&Ess R serorii

— Sensor networks, satellite
surveys, high throughput
laboratory instruments,
observation devices,
supercomputers, LHC ...

SensorMap
: — 2] Functionality: Map navigation
* Data proceSSIng! T /)'lj]l:II ﬁ**ﬁ Data: sensor-generated temperature, video

anaIySiS, visualization - #+1t camera feed, traffic feeds, etc.

— Legacy codes, workflows,
data mining, indexing,
searching, graphics ...

 Archiving 5—4gmeE

— Digital repositories,
libraries, preservation, ...

This work is licensed under a Creative Commons Scientific visualizations =L
: Attribution 3.0 United States License. NSF Cyberinfrastructure report, March 2007




Emergence of a Fourth Research Paradigm

1. Thousand years ago — Experimental Science
— Description of natural phenomena EERRl=R

2. Last few hundred years — Theoretical Science
- Newton's Laws, Maxwell’'s Equations... I :EHl=F

3. Last few decades — Computational Science
— Simulation of complex phenomena :tE ffl
F— R
4. TDdE}I’ — Data-Intensive Science
- Scientists overwhelmed with data sets
from many different sources

. Data captured by instruments P A R A D I G IVI
. Data generated by simulations R R B g NS g e i
- Data generated by sensor networks
> eScience is the set of tools and technologies
to support data federation and collaboration
- For analysis and data mining
. For data visualization and exploration
. For scholarly communication and dissemination

This work is licensed under a Creative Commaons . .
Attribution 3.0 United States License. With thanks to Jim Gra'f
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Source: Open Science Framework
https://cos.io/our—products/open—science—framework/
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[0 SPARC honors Michael
Nielsen as innovator for
bringing Open Science into
the mainstream (2012)

[0 Reinventing Discovery tells
the exciting story of an
unprecedented new era of
networked science.

[0 It demonstrated various
cases with strong emphasis
on citizen science.

REINVENTING

DISCOVERY

The New Era of Networked Science

MICHAEL NIELSEN

https://www.amazon.cojp/Reinventing=Discovery—=New=Networked=Science—=ebook/dp/B0050QGZ54
http://sparc.arl.org/news/sparc—honors—michael=nielsen=innovator=bringing—open—science—mainstream
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BRI IZE T He- AR EBIBEDEIS
.European Open Science Cloud (EOSC)

EOSC Federation

umu

O “J — LT —RLEEDMARE))—R%E/—FELTHUDIT.,
Reference £0SC Nationl nodes FRREEH L VIEEEE 7GR EEZ LIZURE(Ze-
s I reposilory platiorm of MIREBEEL TEH

national research

information system > ﬁﬁz“ - \:L—T’fs j?“} |~72'.__L\
Thematic community oae
nodes (including thematic > @ El“ Bf% U INY I~ U
research infrastructures of
European interest) > E-BF %\‘J— L
European
-Inf t t ~ — O8N
ot - ZOMOF—SURIIE
infrastructure data services
nodes {...)
'@/Z@ g_%_ Europe_an_ r1I EOSC - EU NOde
ARUY —X%Z
’%Eﬁ Lj t o 2 ub | i 5 ents e | L 2 ‘}‘L% E’J
¥ﬁ ng(_/%%!E% Home > Avallable Services E_EH;DE \\J _) I/%
et
JPAVERERE 4 /‘/937’77';]47 REBTI74/VEE%
sharing across locations and teams. LIV Al ‘y added security and integnty.
RBFEH HSHR-avTF jcegv'"—’ﬁnﬁ
ottty e e vty TovbIA—L e ——

https://eosc.eu/eosc-focus-project/winter-school-2024/ https://open-science-cloud.ec.europa.eu/services

https://eosc.eu/wp-content/uploads/2024/02/Peter-Szegedi-European-Commission-Winter-school-2024.pdf



ESFRIICE T De-AITTDER

A lot of the research infrastructures are really
data infrastructures or networks that bring
together datasets from existing facilities or large
single-sited infrastructures that generate very,
very large amounts of data. It is no longer possible
or sensible to simply look at the facility without
also considering the data handling.

il R G BIIESFRIZE & John Womersley
The emerging “e” component of research infrastructure

1 ESFRI: The European Strategic Forum for Research Infrastructures

> FRMIBARICEWOTERRMIICEE - EELTUVLRERRA TSI DOLNTERMNES
BESICHET5. BHTEE DD RKELVERS

NordForsk, “The emerging “e” component of research infrastructure,” 2016.10.2.

<https://www.nordforsk.org/en/news/the-emerging-201ce201d-component-of-research-infrastructure>
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ESFRI, Public Roadmap 2018 GUIDE—Final version dated 9th December 2016, Annex Il: List of minimal key requirements for scientific case

(http://www.esfri.eu/sites/default/files/docs/ESFRI_Roadmap_2018_ Public_Guide_f.pdf)



NFFA-Europe HME nffa.eu

nanoscience foundries & free analysis

A network of outstandin_g.e?(pertise and D EU |j§_| G)*E’;'?ﬂ 0) ,,J] /:E*g%ﬁ%‘ J:

world-class facilities
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FRANCE / , -
-l 7\ N . .
B | ;ih% - : '-m “ ﬁq: *ﬁ -d_ é J o ) l/ % *I_\E 1/ < _d— é o
SWITZERLAND [ ™ -:Z,‘,‘_-:..I‘ i '. el Ol : i
B RS e, <aﬁuﬁﬁbz—ﬁ>

PORTUGAL l
N BRI -3

INESC-MN m-:mn»i; o .: 2 i . & ~“- aEn m;:;ra - E}l: A % 75\ :I:# E -lj- /7 )b 0) n_l_ lnll 0) T“
biomaGUNE % S .—"f-“: ; KoralTech
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A pan-European network of 31 participants providing access, with a core of 14
nanofoundries co-located with Large Scale Facilities. More than 180 techniques are
currently available to our users in the field of nanoscience and nano-

microtechnology. (X"fi@:]:ﬁ' NMR. B = /\*ﬁs %?E’E%&ﬁﬁs ?'r'fﬁ?'ﬁﬂ?][ll =)

https://nffa.eu/about/ 49
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e-WFEA L ToOBEDIRLESFRIZAT T Hk

] BBMRI: Biobanking and Biomolecular Resources Research Infrastructure (/\ A A/ 32 74)

[J CLARIN: Common Language Resources and Technology Infrastructure (£ :5 & /%)

] CESSDA - Council of European Social Science Data Archives (1t =5l =5 —427—h4 D)
DARIAH - Digital Research Infrastructure for the Arts and Humanities (7 %)L E2 7 = F4—XA)
ECRIN: European Clinical Research Infrastructures Network (55 7 5/ %%)

ELIXIR — European Life Sciences Infrastructure for Biological Information (=75 %)

e-VLBI: Very Long Base Interferometry in Europe (VLBI)

ESRF: European Synchrotron Radiation Facility (32 O RO i 5T S imEs

EuroFEL: Free Electron Lasers of Europe (E &= FL—H —)

KM3NET - The Cubic Kilometre Neutrino Telescope(—21—F') /)

LIFEWATCH — e-Science and technology infrastructure for biodiversity data and observatories (“£ /)
ZERTE)

Preparing for SKA — Square Kilometre Array (SKA)

European XFEL - European X-ray Free Electron Laser (X#f EEHEFL—H—)

OO0 OO0OO0O0Oo0Oo0ood
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Researcher
Contributes, processes &
consumes data through
discipline-speciic sarices

Citizen

processes of provides
data through mainty general-public
oriented services

EOSC Enahler
Consumes EOSC s

wmwnn!es

dlw;gmwl-:ﬁcumﬁ

T—AOWMK- BFIZHRHD
F—=27FaJzviariL

Policy Maker
rovkes dars Uhrough.
provides dal
discipline-specific sardices

T—ADOEE - BRICEDD
F—47O2zviarIL

Resegard
Software Engineer
onsumes and contributes with
EUECﬂur!&EDﬁc-tnd’ung services

Data Rl Support Data Steward/
Professional Data Librarian

Comtributes with EOSC I Prepares and harsdles FAIR data
resources and EDSC-Core services and maintains data and metadats

Trains BOSC actars on poficies,
ures and services

Discipline Specific

ICT-Specific Library & Infarmation Sclenue ;
' Conducting Research

Developing Software Understanding Data General Public

Figure 6.1: Actors in the EOSC ecosystem: roles and interactions

European Commission, “Strategic Research and Innovation Agenda (SRIA) of the European Open Science Cloud (EOSC)”, Version 1.0 21 June 2021

https://eosc.eu/sria
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72 B &1k ( Automated Research Workflow)

ORKFLOW PROCESS

g Research Ideation, Resamch
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Dissemination

National Academic of Sciences, Engineering, and Medicine: “Automated Research Workflows for Accelerate Discovery: Closing the

Knowledge Discovery Loop”, The National Academic Press, 2022. Available: https://doi.org/10.17226/26532
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Q- COARA

CEAd

{BEEES (2022.12.18%57)

40 MNE
350 #RFLL EAY
Zm

[ EIECTAYATE S
SINEIEEf=& !

Coalition for Advancing Research Assessment, CoARA ‘\%’

Y4

O THARFFEDOREICRETELIEEZICE DT MRFMORELZEDSEEIK,
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o MAFMREELOLEE (EESDIAIVRAUE)
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3. MM HDUNIIMIXITE D IEIZ (FITJIF, h-index) D
FENGFRZEET S,

4 BIRFFEICE N THES X T OFRAZE TS,

5. RFMAED=O DB ERICHER) ) —REMHER-
FMA@EIYM TS,

6. FFHEDOREE-AiX-TOERXEZREL. KT 5,
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https://coara.eu/agreement/the—commitments/
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Room for everyone’s talent

towards a new balance in the recognition and rewards of academics

M T%‘{Q'—é‘ ELAILD
) (T2 ¥ B 2% MM 22 = (2019)

O FE SR
> AZUF KREHE (VSNU)
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= Room for everyone’s talent
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> Stimulating academic leadership
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Source: VSNU, NFU, KNAW, NWO and ZonMw (2019) Room for everyone’ s talent: towards a new balance in the recognition and rewards for academics

https://www.vsnu.nl/en_GB/Recognition—and-rewards—of-academics.html



HAEAKRFESXDT HIOEERRDIR
1 Utrecht University withdraws from global ranking as debate

on quantitative metrics grows
» 12 Oct 2023, Science Business

[0 University rector defends decision to quit ranking system
» 18 Oct 2023, University World News

1 "'THE’ rankings: What happens to universities that leave?

» 27 April 2024, University World News

» Times Higher Education (THE) appears to be getting rather worried about
leading universities such as Rhodes University (South Africa), the University
of Zurich (Switzerland), Utrecht University (the Netherlands) and some of
the Indian Institutes of Technology boycotting its World University Rankings

(WUR) and not submitting data.
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https://sciencebusiness.net/news/universities/utrecht-university-withdraws-global-ranking-debate-quantitative-metrics-grows
https://www.universityworldnews.com/post.php?story=20231018144109804
https://www.universityworldnews.com/post.php?story=20240423081048420
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Contributor Role Taxonomy (CRediT)
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O CRediTId, AR ADEENZ14IZ75EL. 2015F Mo FI AR, 20224I(C
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T—43I% - #18 (Data Curation)
IEXGfEMTDER (Formal Analysis)
MEEEDHE (Funding Acquisition)
FE-#EE (Investigation)

2R A% (Methodology)

MEITOCIRDEE (Project Administration)
MRZITOLTRELGFEESR (Resources)

ol
ol
=

Ll

MRIZFESY IO T7EEE (Software)
MZEDEE (Supervision)

MR D=E (Validation)

D ar4R1E (Visualization)

#$ZE - Efs{ER (Writing — Original Draft
Preparation)

HZE - LE2—BKLURE (Writing - Review &
Editing)

L AR 2 2B 28 2% 2% 2R 4
® 6 06 0 0

https://credit.niso.org/ 58
https://contributorshipcollaboration.github.io/projects/translation/translations/ja/
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CAREER QA

Why science needs more research
software engineers

Ten years after their profession got its name, research software engineers seek to swell
their ranks.

31 May 2022
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Nature, “Why science needs more research software engineers”, 2022. Available: https://www.nature.com/articles/d41586-022-01516-2
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NEWS | 20 November 2024

Al's computing gap: academics lack access
to powerful chips needed for research

Survey highlights disparity between academic and industry scientists’ access to computing power needed
to train machine-learning models.

By Helena Kudiabor

y f =

Tech giant NVIDIA's H100 graphics-processing unit is a sought after chip for artificial-intelligence reseaich. Credit NVIDIA

https://www.nature.com/articles/d41586-024-03792-6
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COMPUTING SHORTAGE

A survey of academics shows that researchers typically have limited access to graphics
processing units (GPUs), restricting their ability to train machine-learning models.
Availability of data-centre GPUs: M Hours

Days  Weeks | Months M Indefinitely

Respondents (%)

Number of GPUs




NIl RCOS

Research Center for Open Science and Data Platform
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Macro View (2021)

An RDCC Macro View

Unigue Data Volume (TB) Across Time . December 2021
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Sgo. AkFLin, Quenetta. Stave; Francis. Rhys (3022); Research Data Culture Conversation - A Macro View of Retained Australian
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UNESCO Recommendation on Open Science (2021)

ARZIAD L RAID
= ~ [— 5= 7J'—7°>'U'4I>Z(i~
A—T OB AI O ADEE wEELE®.
— S ¥V #HEITEMERBKRLTL
FIREFEIEES
w3, ARAID

F—=TUoHAIVAD
BRER

Open science
increases scientific
collaborations and sharing
of information for the benefits
of science and society
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Open Science, the magic word!

,g: All the efforts around
Open Access and Open Science
would never have made that far
iIT it were coined as Science 2.0 or e-Science
in the beginning!
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Which is your way?
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