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New York has 1,000
inhabitants

Louis XIV. is 
King of France

First scientific
Journal (1665)



Scientific journals: dissemination and attribution 
(unchanged for 350 years)



HEP – High Energy Physics (crawling Wikipedia)



CERNs Large Hadron Collider

§ Super cold! (1.9°K = -271°C)
§ Super hot! (100,000x the sun)
§ Super vacuum! (10x the moon)
§ Super big! (27 km ring)
§ Super fast! (99.9999991% light)



Four Large Detectors
e.g. ATLAS (A Toroidal LHC ApparatuS)

100 million “sensors”,  40 million pictures/second 



More than 125PB(=125’000TB) on tape at CERN



Theories & experimental results are published





article

2899 authors

references



§ High-Energy Physics ~7’500 papers/year
§ 90% written by 1 to 5 authors
§ Only 2% of overall publications from CERN

John	Ellis	in	his	office	at	CERN



JFK is President
of the U.S.A.

CERN starts the
Proton Synchrotron

Woodstock
Festival

„Woodstock	redmond hair“	by	Derek	Redmond	 and	Paul	Campbell	under	 CC	BY-SA	3.0	license	via	Wikimedia	Commons

©	1965	by	CERN



Once upon a time, when air-mail was fast…



…HEP scientists wrote papers…



…then mailed them to journals AND colleagues…



…libraries catalogued these PREPRINTS…



… into Open Access repositories.  



The web is born!
http://info.cern.ch

The fall of the
Berlin wall

Boy bands
come up



T. Berners-Lee,1989 at CERN: the web is born





arXiv.org: first Open Access repository on the web



97% of HEP journals’ content is in arXiv



Disintermediation of 
distribution and “publication” (peer-review) 



Community infrastructures for 
disseminating discoveries in physics



arXiv.org: submission/dissemination – first repository



inspirehep.net:  A&I service – first DB on the web



opendata.cern.ch – moving beyond publications



9 HEP scientists in 10…

…use arXiv also when a journal version exists! 
Gentil-Beccot, Mele, Brooks arXiv: 0906.5418

Do High-Energy Physicists “read” journals ?



Quality 
Assurance & 
Peer Review

The role of journals today



©	Malkalior under	CC-BY-SA	3.0

The	role	of	journals	today

Interface with Officialdom



Peer-review and publishing services 
paid through purchase of content 

(mostly free on arXiv.org)

Dissemination on arXiv.org; Peer-review on journals



LHC: largest scientific instrument ever built, 27km



CERN principle of Openness (1953):  “the results 
of its experimental and theoretical work shall be 
published or otherwise made generally available”



Part of CERN mission (1953):  “[...] sponsoring of 
international co-operation in nuclear research, including 
co-operation outside the Laboratories [which] may include 
in particular [...] the dissemination of information”





Build 
a global

partnership





Re-use subscription money…



…and liaise with Funding Agencies…



…to pay peer-review & publishing services…



…and not for content!



The Encyclopædia Britannica
discontinues its print edition

Olympic Games
in London

CERN announces
the discovery of 
the Higgs Boson

©	UK	Government's	Department	 for	Culture,	Media	and	Sport	under	CC	BY	2.0	License

©	Joi Ito	via	Flickr	under	CC	BY	2.0	License



CERN Procurement for the benefit of SCOAP3



Publisher of 
Journal A

Publisher of 
Journal B

Publisher of 
Journal K

Publisher of 
Journal Z

...

...

$ 1,500

$ 2,500

$ 2,000

SCOAP3

The SCOAP3 Tender Process…

£ 1,800

?
?

?

?

Fictive numbers for explanation only!



Rank by a combination of 
(high) quality and (low) price

Journal K

Journal Z

...

...
$ 2,000

£ 1,800

Quality K

Quality Z

Journal K

Journal A

Journal B

Journal C

...

...

Journal Z

1

2

13

26

3

Journal A

Journal B

$ 1,500

$ 2,500

Quality A

Quality B

Journal C € 4,000 Quality C

Fictive numbers for explanation only!

…determined the best value for money...



Journal K

Journal A

Journal L

Journal R

...

$ 2,000

$ 1,500

€ 2,000

€ 1,800

Journal Z £ 1,800

Journal F € 4,000

Journal Q £ 3,000

Journal P $ 800

Journal W £ 5,000

1,100

2,000

700

650

800

300

90

120

100

$ 2.2mn

$ 3.0mn

€ 1.4mn

€ 1.2mn

£ 1.4mn

€ 1.2mn 

£ 0.3mn

€ 1.8mn

€ 4.2mn

€ 8.5mn

€ 9.7mn

€ 5.9mn

€ 7.1mn

€ 10.0mn

Journal Price Volume Contract Expenditure
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... ...
Fictive numbers for explanation only!

…within an available budget envelope.



Publisher Journal APC

Nuclear Physics B $ 2’000

Physics Letters B $ 1’800

Advances in High Energy Physics $ 1’000

Chinese Physics C £ 1’000

Journal of Cosmology & Astroparticle Physics £ 1’400

New Journal of Physics £ 1’200

Acta Physica Polonica B € 500
Progress of Theoretical and Experimental 
Physics

£ 1’000

European Physical Journal C € 1’500

Journal of High Energy Physics € 1’200

Average effective APC 2014:
(SCOAP3 pays maximum = 2011 #articles, rest free)

€ 1’042
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Gold	Open	Access	journals trendline

AIP BioMed	Central Elsevier
Frontiers Nature Oxford	University	Press
PLoS The	Royal	Society SAGE

SpringerTaylor	and	Francis Wiley
Hindawi

Gold	Open	Access	journals

SCOAP3	journals

Sources: Journal	Citation	Report,	publishers'	websites,	scoap3.org

C. Romeu et al. (2014) The SCOAP3 initiative and the Open Access - Article-Processing-Charge market: global partnership 
and competition improve value in the dissemination of science DOI: 10.2314/CERN/C26P.W9DT
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SCOAP3 journals
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Sources: Journal Citation Report, publishers’ websites, scoap3.org, webarchive.org



Start of SCOAP3

©	Agência Brasil under	CC	BY	3.0	Brazil	License

Germany wins the
soccer world cup

©	DLR	German	Aerospace	Center	 under	CC	BY	3.0

Philae lands
on a comet



The SCOAP3 Business Model

Publisher Library / 
Consortia

Reduction	on	Subscriptions

SCOAP3



Publisher Library / 
Consortia

SCOAP3

- No	change	in	behavior

- Support	 OA	strategies	
mostly	without	 fresh	money	
(reusing	 funds)

- No	administrative	efforts	
for	APC	management
(one	 invoice)

Researcher

- Retains	the	copyright

- No	costs,	no	administration

The SCOAP3 Business Model

Reads	and	Writes

Reduction	on	Subscriptions



Keep scientists happy !



Partnership Dec 2013
Partners joined during 2014
Partners joined during 2015 or still likely to join

Partnership today:

43 countries
+ 3 IGOs
Austria
Belgium
Canada
CERNa

China
Czech Republic
Denmark
Finland
France
Germany
Greece
Hong Kong
Hungary
IAEAb

Iceland
Israel
Italy
Japan
JINRc

Korea
Mexico
Netherlands
Norway
Poland
Portugal
Slovak Republic
South Africa
Spain
Sweden
Switzerland
Taiwan
Turkey
United Kingdom
United States of America

a) European Organization for Nuclear Research, Geneva
b) International Atomic Energy Agency, Vienna
c) Joint Institute for Nuclear Research, Dubna representing 12 of its member states

46 countries and IGOs - and still growing…

~3,000 libraries, funding agencies and research institutions



Research intensive countries and SCOAP3

Territory size shows the proportion of all scientific papers published in 2001 written by authors 
living there http://www.worldmapper.org/display.php?selected=205



Publisher Journal articles

Nuclear Physics B 615

Physics Letters B 1’628

Advances in High Energy Physics 318

Chinese Physics C 44

Journal of Cosmology & Astroparticle Physics 403

New Journal of Physics 15

Acta Physica Polonica B 33

Progress of Theoretical & Experimental Physics 139

European Physical Journal C 1’014

Journal of High Energy Physics 3’723

Articles as of October 15th 2015:
incl. articles with at least one Turkish author:

7’932
413



SCOAP3 Partner

Other	countries	with	at	least	one	SCOAP3 author

18’000 authors from 90 countries



Article Compliance

LICENSES & 
COPYRIGHT

DELIVERY 
FORMAT 

FOR
ARTICLE

DELIVERY 
FORMATS 

FOR 
METADATA

OA @ 
PUBLISHER

SITES

TIMELY
DELIVERY

(24h)

ARTICLE 
RELEVANCE

(arXiv)

WEEKLY
VALIDATION



99.98%



Article compliance is not a given

Analysis of articles not available in Europe PMCCC-BY and Europe PMC deposit: compliance

13% of articles 
not in repository Only 66% with 

CC-BY 5% not even OA 
on publisher site

Only 61% fully 
compliant



Publisher Journal articles

Nuclear Physics B 615

Physics Letters B 1’628

Advances in High Energy Physics 318

Chinese Physics C 44

Journal of Cosmology & Astroparticle Physics 403

New Journal of Physics 15

Acta Physica Polonica B 33

Progress of Theoretical & Experimental Physics 139

European Physical Journal C 1’014

Journal of High Energy Physics 3’723

Articles as of October 15th 2015:
incl. articles with at least one Turkish author:

7’932
413



The SCOAP3 Repository



Already ~7% of articles 
in the repository have 
ORCIDs.

SCOAP3 partners 
advised to promote 
ORCIDs with their 
authors, to later easily 
query the repository.

“ORCIDS have to be sent to SCOAP3 when they are available” 
Tender Specification

ORCID in SCOAP3







Repurpose subscriptions; participative; global…

Libraries



user:~$ curl
-G 
-o out.txt
--data "apikey=936e3e0e-eada-4f2d-b733-97027f822a69" 
--data-urlencode "p=affiliation:Cambridge AND NOT country:USA" 
--data "signature=438f50104f12f299a432a1c1c3af4c1cf52c16b4" 
-v
"http://api.scoap3.org/search"

…API apps for text-mining; searching 
affiliations/ORCIDs; push to institutional repositories



Good value for money; low overheads; 
co-authorship; global

Funding Agencies



SCOAP3 journals
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Chart:	C.	Romeu et	al. (2014)	The	SCOAP3	initiative	and	the	Open	Access	- Article-
Processing-Charge	market:	global	partnership	and	competition	improve	value	in	the	
dissemination	of	science	DOI:	10.2314/CERN/C26P.W9DT

a) https://github.com/OpenAPC/openapc-de;	
b) http://figshare.com/articles/2015_Jan_June_UK_APC_data_combined/1509860	
c) http://blog.wellcome.ac.uk/2015/03/03/the-reckoning-an-analysis-of-wellcome-

trust-open-access-spend-2013-14/

Average	APC	2014	paid	by
German	universities:	 € 1,234a

SCOAP3 average	effective	
APC	2014:	€ 1,042

Average	APC	2015	paid	by	UK	
higher	education	inst:	€ 2,351b

Average	APC	2013-2014	paid	by
the	Wellcome Trust:	€ 2,502c
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Accounting / payments
SCOAP3 Repository
Governance support

Outreach
Representation

Coordination of partners
Legal framework



No costs; no administration; no change

Scientists



Analysis	&	Design
Procurement	&	Negotiation

with	existing	and	additional	 journals

Publisher	
contracts	&	MoU
amendments

Roadmap for SCOAP3 second cycle

Internal	and	
external	
factors

Jan	2017Jun	2016Jun	2015Jan	2015
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opendata.cern.ch – moving beyond publications





CERN Open Data Portal release resulted in:

- New collaborations
- Re-use of primary datasets for machine learning 
and “real physics” analysis

- New data “mash-ups”
- Adaption of code examples for new analysis



ü Evolved from CERN/HEP collaborative model

ü Result of a long journey 

ü Lowest APCs in the market for established
high-quality journals

ü Reuse of subscription money

ü 100% compliance, nimble operation, easy 
administration for partners

ü Based on global consensus building via 
participative governance

ü Supported by Open Science initiatives



Target
arXiv: HEP

Funding
shared, re-direction

Path
CERN procurement


