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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%

275%

225%

175%

125%

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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The Fourth Paradigm:
Data-Intensive Scientific Discovery

Tony Hey

Corporate Vice President

Microsoft External Research

15



A Dngltal Data Deluge in Research

 Data collection +—#%un&es P e—

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

) Data proceSSIHQ /5‘7]|:|I ﬁﬂ:ﬁ Eg?:?isﬂ:r?lsigi;iﬁrr;?;nizlg?é:'l?lgmature, video
ana|y3IS, V|Sual|zat|0n -a]fR1t camera feed, traffic feeds, etc.

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

« Archiving +—%&756

— Digital repositories,
libraries, preservation, ...

This work is licensed under a Creative Commons Scientific visualizations =
- Attribution 3.0 United States License. NSF Cyberinfras"ucture repDrL March 2007
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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... IE:Ff =

3. Last few decades — Computational Science
- Simulation of complex phenomena =& ffl=
F—H R
4. Tnday — Data-Intensive Science
— Scientists overwhelmed with data sets
from many different sources

. Data captured by instruments
. Data generated by simulations
. 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




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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Retraction Watch

Tracking retractions as a window
into the scientific process

PAGES

How you can support Retraction
Watch

Invite us to speak

Meet the Retraction Watch staff
About Adam Marcus
About Ivan Oransky

Our Editorial Independence
Policy

Papers and peer reviews with
evidence of ChatGPT writing

Papers that cite Retraction
Watch

Privacy policy

Retracted coronavirus (COVID-
19) papers

Retraction Watch Database User
Guide

The Retraction Watch
Leaderboard

Who has the most retractions? Here’s our unofficial list (see notes on
methodology), which we’ll update as more information comes to light:

1. Joachim Boldt (210) See also: Editors-in-chief statement, our coverage

@Yoshitaka Fujii (172) See also: Final report of investigating committee,

our reporting, additional coverage

e Hironobu Ueshima (124) See also: our coverage
Yoshihiro Sato (122) See also: our coverage

5. Ali Nazari (103) See also: our coverage
]un Iwamoto (90) See also: our coverage

7. Diederik Stapel (58) See also: our coverage
Yuhji Saitoh (56) See also: our coverage

9. Adrian Maxim (48) See also: our coverage

10. A Salar Elahi (44) See also: our coverage
11. Chen-Yuan (Peter) Chen (43) See also: SAGE, our coverage

12. Jose L Calvo-Guirado (42) See also: our coverage

13. Fazlul Sarkar (41) See also: our coverage
14. Shahaboddin Shamshirband (41) See also: our coverage

15. Hua Zhong (41) See also: journal notice
Shigeaki Kato (40) See also: our coverage

Source: The Retraction Watch Leaderboard

https://retractionwatch.com/the-retraction—watch—leaderboard/ (Accessed 202/6/3)
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https://retractionwatch.com/the-retraction-watch-leaderboard/

oS B IR D fE 1
LEEFEE1I5008~AD T —bk (2016)

HRBREOERKITHSH, ? MRZBETEEA 2L EHEMN?

IS THERE A REPRODUCIBILITY CRISIS? HAVE YOU FAILED TO REPRODUCE
AN EXPERIMENT?

7% 52% Most scientists have experienced failure to reproduce results.
Don't know Yes, a significant crisis ,
® Someone else’s My own
3% | -
No, there is no : hADHE
crisis Chemistry : - a . - : :
Biology | P B
1576 ey, e [
] engineering
researchers % : : ‘ : ' ;
surveyed R
Medicine [ - . . " :
38% Earth and [N
Yes, a slight environment
crisis ‘_5 R R R BRI R
Other ——————
0 TRy, S

Source: Nature, “1,500 scientists lift the lid on reproducibility” (2016.7.26)
https://www.nature.com/news/1-500-scientists—lift—the—lid—on-reproducibility—1.19970
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. . 40 N E
Q. COARA

Zm

MR EES (2022.12.15837) o e
Coalition for Advancmg Research Assessment, CoARA ‘%’
Y4

O THARFFEDOREICRETELIEEZICE DT MRFMORELZEDSEEIK,

O AEEICERALLEE-BIX. EhTNICHEFMEORELZED. sHERELHE, TAER
BEICDDWTEHMICHEL., [FHMIEAZTHLET EEREL TR EREZTED S,

O FAHEE-EIX. 1)2023FX. HHNFIEEZICEALTHLIFLURNICHRIDHMEZITL,
2)2027F R, HAHWIEEEZRSFLIAIC, RO ELE - FE-TORADFHELRF
[2DOWT . &IELIFAVLERTLTNSILIZERET .

o MAFMEELOLMEE (EESDIAIVRAUE)

LHARDOMEEP=—XIZLY  AREMOABTOCF ) 7IC 6. ARFMOELE-FE-TOLRZREL. KT 5,

BLTERIEN HLHCLERHT Do 7 RSB DL TR N D R B . FTZCERE
) BT EERETMORALT S, COR. BHEHEMT OEEOTOLR, ZOFAIZONT. BHREDH S
BOBLEL. BiEHHEMIEEORAI- LY HEERRE 2a—b—a. FATR. EEERT 5.

Eick 8 BAKNRY. BAKERLT. HEFEOER DEER
3R MEEHBNIH/ ST ZHEDUEEE JFIZUIF h-index) D ZFHHL. BEULIHDSEA,
TADERRTATL. $ 0 ABENITIMAVIADEB R RERE  £HT 5,
= Z J\ =5° M ) N o —
4 BRI 5L TS 20 ORIRERTS O BRI (o8 B 5 B S T2 B LS.

5. HRFERED-ODEBERICHER ) —RZHR RHFOIHAROHRIEIETET 5, TETURINE
FAG@IYM TS, DF=BIZ, BEWEF—TUIZHET 5,

https://coara.eu/agreement/the—commitments/
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[ A—T AT REAp ]

[0 SPARC honors Michael Nielsen as
innovator for bringing Open Science
into the mainstream (2012) REINVENTING

DISCOVERY

The New Era of Networked Science

[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.

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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EU: Open Science Monitor

n Science Monitor
I SHRLOF—TTF IR e
FWRMXDA—T T IR
LYk e i
ERDEMHER TSV T+— L ==
B RBA D — T 7 o R K — S QG

Funder

A=TUTIERIHTORREDEE /
II. A—T UG ET—4
v HRT—2AURIRY
v BB T—aHFR)— e
vV BIRTAEFICHTIHEREER
L. A—T 7323313

fe) = Open access
‘/ j— —— 7 ‘\/ E =T publications towards open
< - - = access
‘/ $ T’T‘I %?E EI:L‘I;:\ 0) j_ _70> E Ejl:ll::;I_f IJ :/ — Preprints* policies on
= nat under open
v Altmetric® #|F o | o,

v RXDEIE-YESO3

TR SR

=

Source: Open Science Monitor
https://ec.europa.eu/research/openscience/index.cfm?pg=home&section=monitor
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