Open Access in the Scientific Discourse:

Achievements & Perspectives

Ulrich Poschl

Max Planck Institute for Chemistry
Mainz, Germany
u.poschl@mpic.de



Outline

Overview
» motivation & development

Open Discourse in the Humanities
» cultural heritage & epistemic web

Open Discoursein the Sciences
» multi-stage open peer review

Conclusions
» vision & propositions

Acknowledgement:

G. Botz, F. Sander & MPDL Team, J. Renn, U. Schoepflin & MPIWG Team,
P. Crutzen, A. Richter & ACP-EGU-Copernicus Team



Motivation of Open Access

Scientific, educational & economic advantages of free online
availability & usability of (publicly funded) research publications.

Educational:
» inform & stimulate interested public (schoolteachers, students, et al.)

» equal opportunities in the information society (global & social)
» re-integrate scholarly & common knowledge (wikipedia, efc.)

Economic & Technological:

» liberate distorted scientific information market (prod., distrib., copyright, archiving)
» facilitate technological applications & innovations (text mining by SME, eftc.)

Scientific:
» enhance interdisciplinary exchange & collaboration
» foster discussion & peer review (public commenting, etc.)

» advance evaluation & quality assurance (machine-reading & statistics,
transparency & new metlrics beyond citation counting oligopoly)



Open Access & Quality Assurance

Open Access is not a threat to scientific quality assurance
but an (urgently needed) opportunity for improvement.

Traditional Peer Review: compatible with OA
» successful OA journals with traditional & refined review procedures:
New J. Phys., Living Reviews, BMJ, BMC Medicine, PLOS Biology, Frontiers, eLife, et al.

Information for Reviewers: augmented by OA
> easy & interdisciplinary access to relevant publications

Public Review & Interactive Discussion: enabled by OA

» exchange across & between scientific communities:
ACP/EGU, Economics e-journal, Biology Direct, F1000 Research, et al.

Post-Publication Review & Evaluation: enhanced by OA

» transparent & comprehensive analyses of article contents & impact (diversity, no oligopoly):
Article Level Metrics (ALM): downloads, views, citations, scientific & social media, ...

Predatory OA Publishers: side-issue, transition problem & red herring

» low quality outlets not new but attracted by “OA vacuum’”; OASPA vs. Beall's list ...



OA Archiving & Publishing

OA Archiving (“Green OA"):

OA Publishing (“Gold OA”):

~30+X % of recent peer-reviewed publications,

delays & limits in usability & sustainability

~10+X %, immediate & full benefit, sustainable
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— OA publishing & increase limited by availability of OA journals (with high quality)



OA Publishing @ Max Planck Society

Major Journals & Publishers

NJP + 6 (IOP-DGP), since 1998
Living Rev. Relativity + 6 (MPS), since 1998

ACP + 14 (EGU-Copernicus), since 2001 898 BMC

BMC Biology/Medicine + 250 (BMC-Springer), since 2003

PLOS Biology/Medicine + 6 (PLOS), since 2003 784 ,hcl;j:jDGP

eLife (HHMI-MPS-Wellcome), since 2012 ACP, EGU-
626 Copernicus

More OA service needed 540

= convert traditional or 436

launch new journals PLOS
(PLOS ONE)

314
270
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012



OA Endorsement by Alfred Nobel et al.

2013 Nobel Prize in Physiology/Medicine to Randy Schekman, Editor-in-Chief of eLife

Similar boost for other initiatives: " 60 ,‘
v 50 - _-
» Paul Crutzen for ACP/EGU (since 2001) ‘?'; 10 ‘__..--""
> Harold Varmus for PLoS (since 2003) § 30 g 2
- ’_ ______ .‘"’
» Increasing number of Nobel Laureates E 20 -
publicly signing OA support letters to 310 -
US Congress (2004 — 2012: 25 — 52) 0 | | |
2004 2006 2008 2010 2012
Reflect top quality & wide spread of OA Year

Suber, Blog Post 2013-04-20



Outline

Overview
» motivation & development

Open Discourse in the Humanities
» cultural heritage & epistemic web

Open Discoursein the Sciences
» multi-stage open peer review

Conclusions
» vision & propositions



s Nals) ECHO =

" T T N o ; ; v

(= @ DL C )X (A ) http: / /www.echo-project.eu v =[Gl Qj}
ECHO ECHO CONTENT ECHO TECHNOLOGY ECHO NETWORK ECHO POLICY
EuroPEAN CULTURAL HERITAGE ONLINE

|
The ECHO Content: Seed Collections of a Growing Web of Culture '
|
Anthropology |
0000 -3000 1000 1100 1200 1300 1400 1500 1000 1700 |
Archaeology - =
@® Buddhism '
Bibliotheca Polyglotta _ ® Literature and |
@ Archaeology @ Spatial Concepts Popular Science |
Buddhism . History of Chemist ® |
@ Bibliotheca Polyglotta L v @ Chinese Knowledge |
Chinese Knowledge ] |
Anthropology @ Matural History @
Copperplates OA Content from @ Copperplates :
. . . History of Optical Drawing Instruments @
Cuneiform Tablets 1 70 InStItUtlons In History of Modern Physics @ |
24 C t . Philasophy @ |
L
Folk Religion ountries History of Architecture @ History of Cosmology
900,000 images History of Pre-Modern Physi
Greek Sclence 1600-1821 ’ g 7 _ RIS DH_ rte ° :én vs'csh
60’000 transcrlpts’ Legal History @ @ History of Demography

Historical Maps ! .
P Music History @ @ FReference Works

dictionaries, videos,
Historical Travel Guides History of Mechanics @ @ Folk Religion

elc.

History of Architecture Historical Travel Guides @ lesuit Sciences @

History of Chemistry OA Research Infrastructure & Opere di Alessandro Volta @

Intuitive Physics i

History of Science @@
History of Cosmology OS TECh“OIOgy Development @ Historical Maps ® Greek Science
History of Demography XML tOOIS fOI’ m UItim edia @ Pratoline Garden
. | d History of Mathematics @ # Life Sciences
History of Mathematics search, linking, annotation,
Scientific Revolution @ @ Scientific Voyages

morphological analysis,
efc.

-booo  -3000 [§] 1000 1100 1200 1300 1400 1500 1600 1700

History of Mechanics ! ; ]
History of Ship Construction @ Bni Languages

History of Modern Physics

History of Optical Drawing

Instruments




Edition Open Access

Max Planck Research Library for the History and Development of Knowledge

® Textbooks
" Proceedings

S B A
Home  Studies The Globalization of Knowledge. . //

£ Aboutthe Contfributions

Combine Sources, The Globalization of

Studies, Textbooks ~ newledge in History
& Proceedings with

Annotations & Links e

World Map — Chapter Overview

dages Bags vl

chapter 4:

techmiology trandfer

2000 - 1 $060 BCT chapter 17:
self~colonization
100 - 1950

chapter 11z
Feaits
[Loc B L

chapier Rz

philosophy. science ™
00 BOE - 200 1 .

chapter 142 < chapi af ralanial rula Tha channina nlaca nf Rritain in tha intarnational economy required
pem i i I writih Keywords and Persons srmal technical institutions
1700 A +
Lk percolation model: 1 .
o cniral baaking ; N actor123£56783101112 1314151617 1819 20 Lw::d ;ur\]tsuar?fiingom;
8 B chapter 18; missionary activities: 123456788 10 :ed by the ioint efforts of
Buddhism literati: 12 3 f y the joint efforts U_
.| _ nperial bureaucrats, their
chapters 21, 11z scientific entourage, businessmen, missionaries, and on the other side indigenous
water, HIV/AIDS elites and the literati who finally had to legitimate the uptake of this new knowledge
J0HH) chapders 12 13; form. Indigenous elites visualized this encounter with science as a means for
I~I.n.-|.su:u:n:c.l chapred enriching their repertoire of skills as well as a path to revitalization Kopf 1969;‘ihutinn5
chapier 23 500 - 206560 celestial Panikkar 2007. Studies of Ayurvedic and Unani and Tibb medicine in late nineteenth-
o+ I EeTious. praciscs chapler 15: Permanent Link ifigured i
00 decahenization 193 +papter Overnview
o N If you want to directly link to this paragraph in the text, you can use the he late
chapier 18z following URL: y three |
lifrversly 19185 1 htto-/hwww edition-onen-access defstudies/1/19/index htmi#19 | A —— ;M



Distributed Sources, Studies, Annotations & Links

re 06 Overview of Folio Page 193 r

OD © & O MCE T

~ Library Bugs Webmail LEQ Thesaurus KVK Google

[ Overview of Folio Page 193 r €3

Meisthesuchte Sei

List of
folios

ui = Working level
Duervieid el : .‘__‘_ framas

& £ L2y
‘ = TGal. 72
[Overview Level of Folio 1931 [ Indices | — | —» | «— [ —> ||

7w
PR

t“{,“""‘,v_;
Se la palla va
L’ L perpendicolo

,E |Chc linea des

E

MO.tIOI‘l, Ms. Ggl Elpaee:
Onllne art|C|e W|th \m Dell'esamine

hyperlinks to source

text & scholarly data
on the internet

[Size [Height 300 mm, width 214 mm.

,E |Divcrsc palle aniﬁna\Nlantcmc, et lor uso.

|Cnmmcnls |Wrillcn by Galileo: contains table.

References |Caverni 1972 519-520; Damerow et
al. 1992 203 footnote; Wohlwill
1899 620
‘ ol gdg |ustor .ZETR. | Working level | figh o femer =<
=" Mms<Hal. 72 folios Overview lEvED SITET frames resolution =

|(]\-'erviewLe‘.-eIanoEm]93r| Indices | e | me— | G | e | e | e

OA essential for epistemic web
= universal & traceable web of knowledge

L z o T L

G*Ieo and the Challenge of the Arsenal

Among his papers Galileo left the ojtline of an unwritten treatise entitled "Particular

privileges of the artillery with respect to other mechanical instruments",lﬁ1 probably
dating back to his early years in Padula. The planned treatise was possibly related, just

as other writings extant from this peri§d such as the treatise Le Mecaniche%!
writings on the military compass, to Ga|ileo's private teaching. This essentially followed

a curriculum which covered the whole sfjectrum of issues needed for the education of m
military officers. The following selection fyom topics listed in Galileo's outline make it
indeed clear that his planned treatise was\not intended to expound a new theory of
motion but to deal with issues of practical \nterest to military commanders and

artillerist.

or the

If one operates with a greater force in a certain distance or from nearby If the ball goes along a
straight line if it is not [projected] along the vertical Which line the ball describes in its [course] On
the course and the time of charging the canon [...] In which elevation you shoot farthest and why
That the ball in turning downwards in the vertical returns with the same forces and velocities as
those with which it went up [...]

Renn et al., MPIWG 2013
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Scientific Peer Review

Traditional peer review is insufficient for efficient quality assurance
in today’s (highly diverse & rapidly evolving) world of science.
Manuscripts often careless & faulty, diluting rather than generating knowledge

Limited capacities of editors & reviewers; delay & hidden obstruction of scientific
exchange & innovation; little incentive & reward for constructive reviews ...

Information loss: review comments & discussion often as interesting as papers
— waste of reviewer capacities as most limited resource in scientific evaluation

Replacement of traditional pre-publication review & by post-publication commenting
not really successful

Evolution into Multi-Stage Open Peer Review: combine & integrate strenghts of
traditional peer review with virtues of transparency & self regulation

Péschl, Learned Publishing 2004, Frontiers Neuroscience 2012



Multi-Stage Open Peer Review — Interactive OA Publishing

Discussion Forum (Stage 1)

Journal (Stage 2)
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Advantages

All-win situation for community: authors, referees, editors, readers

Discussion Paper

» free speech, rapid publication, citable record (authors, readers)

Public Peer Review & Interactive Discussion

» direct feedback & public recognition for high quality papers (authors)
» prevent hidden obstruction & plagiarism (authors, editors)

> foster & document scientific discourse: critical comments, constructive
suggestions, complementary information (authors, referees, readers, editors)

» document controversial arguments & innovations or flaws & misconduct
(referees, editors, readers)

» deter submission of weak & false papers = save reviewer capacities
(referees, editors)

Final Paper

» maximize quality assurance & information density through integration of
peer review, public discussion & final revision (readers)

Péschl, Learned Publishing 2004; Frontiers Neuroscience 2012
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Achievements

Atmospheric Chemistry & Physics (ACP) 2000 1 = Total
launched 2001 with P. Crutzen, A. Richter & : ——ACP
European Geosciences Union (EGU) _ 1500 - —--BG
] ] o —o—HESS
14 EGU sister journals followed: = _SE T
Biogeosciences, Climate, Hydrology ... £ 1000 7 -
o
Large-scale move to OA publishing < s - sy
in geosciences : =
-GMD
Concept spread to other communities: 0 = T ey ESD
e.g., Economics, F1000 Research, ... 2000 2005 2010 SE

Unique combination:

large volume (~10% market share)
low rejection rates (~15% vs. ~50%)

YV V YV V V V

Year

top speed: 1+x weeks from submission to citable publication (discussion paper)
top impact & visibility (across atmospheric, environmental & geosciences)

low costs (~1000 EUR/paper) vs. ~2000 EUR/paper)
fully self-financed & sustainable (incl. review, production, archiving & 10-20% surplus for

publisher & society), 2013: ~3000 papers, ~3 MEUR turnover, ~500 KEUR surplus for EGU

www.atmospheric-chemistry-and-physics.net
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Future Perspectives

Muli-Stage Open Peer Review as well-defined but flexible new standard of QA:
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Epistemic Web (Renn et al.)

Péschl Frontiers Neuroscience 2012



Vision

Promotion of scientific & societal progress by
open access, public review & interactive discourse
in global information commons

Access to high quality scientific publications

review & revision involving the community
= more & better information for scientists & society

Documentation of scientific discourse

public record of scientific evidence, arguments & progress
= universal & traceable web of knowledge (epistemic web)

Demonstration of transparency & rationalism

transparent & rational approach to complex questions & problems
= role model for societal decision processes



Propositions

1) Continue & build on successful recent development
> support existing & new OA archiving & publishing pathways

2) Mandate OA archiving for journal papers
> explicit & specific request: full access & usability (CC BY) after embargo period

» MPS Rules of Good Scientific Practice (2009, Sect.1c): “make research results
achieved with public funds freely available wherever possible.”

3) Trust the basic principles of mass/energy conservation & evolution
» OA publishing costs can be covered by conversion of subscription budgets
» subscription journals & publishers can adapt or be replaced

4) Cut journal subscription budgets by 20-30% per year &
convert into OA publishing funds
» start & pursue concerted international action (2014-2015)

5) Arrive at ~90% OA publishingin 3-5 years
» various studies & publisher feedback indicate that tipping point is close



