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PERSONAL PERSPECTIVE...

1980, one issue of J. Phys. Chem. contained about 30
papers; in that year there were 26 issues for a total of
800 papers and 3660 pages.

1960, 12 issues (one every month), about 20 papers
per issue, a bit more than 200 papers and less than
2000 pages overall.

i Today (2019) the journal
THE JOURNAL OF — THE JOURNAL OF - THE JOURNAL OF . . .
PHYSICAL = PHYSlCALM =~ PHYSIGAL has been divided into

CHEMISTRY CHEMISTRY

four parts, A, B, Ce
Letters; each part
publishes an issue every
week, for a total of 177
issues, >6000 papers,
62.0000 pages/year.
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SCIENTIFIC CONGRESSES: FROM 1927....

Group photo at the fifth edition of the Solvay conference on Electrons and
photons, held in 1927 in Brussels at the Institut International de Physique
Solvay. 29 participants, 17 Nobel prizes

A. Piccard, E. Henriot, P. Ehrenfest, E. Herzen, Th. de Donder, E. Schrédinger, J.E. Verschaffelt, W.
Pauli, W. Heisenberg, R.H. Fowler, L. Brillouin; P. Debye, M. Knudsen, W.L. Bragg, H.A. Kramers, P.A.M.
Dirac, A.H. Compton, L. de Broglie, M. Born, N. Bohr; I. Langmuir, M. Planck, M. Sktodowska-Curie,
H.A. Lorentz, A. Einstein, P. Langevin, Ch.-E. Guye, C.T.R. Wilson, O.W. Richardson.




SCIENTIFIC CONGRESSES: ... TODAY

American Physical Society. 4 congresses/year 10.000 participants

American Chemical Society: 2 congresses/year 13-18.000 participants
Society for Neurosciences. 30.000 participants

Radliological Society of North America: 52.000 participants (2016)




HOW MUCH DO WE PUBLISH?
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Fig. 2. CUMULATIVE NUMBER OF ABSTRACTS IN VARIOUS
SCIENTIFIC FIELDS, FROM THE BEGINNING OF THE
ABSTRACT SERVICE TO GIVEN DATE

1963: Derek J. de Solla Price
publishes the first
quantitative analysis on how
scientific knowledge has
evolved from 1650 until 1960

In 1960 there were about
two million scientific studies;
most of them were produced
in the period between 1910
and 1960

The works produced in
the two and a half
centuries prior to 1910
are of the order of tens of
thousands




SCIENTIFIC REVOLUTIONS IN XIX CENTURY

1805 - Dalton: atomic theory

1820 - Oersted: relationship between electricity and magnetism
1824 - Carnot: steam machine theory

1827 - Ohm: law on electricity

1827 - Avdogadro: gas laws

1831 - Faraday: electrochemistry

1833 - Payen: isolated the first enzyme

1838 - Bessel: measure of the stellar parallax
1842 - Doppler: Doppler effect

1843 - Joule: law of conservation of energy

1848 - Lord Kelivn: absolute zero

1859 - Darwin: theory of evolution

1861 - Pasteur: the bacteria

1864 - Maxwell: theory of electromagnetism

1865 - Mendel: inheritance, the basics of genetics
1865 - Clausius: definition of entropy

1869 - Mendeleev: periodic table

1871 - Rayleigh: diffraction phenomena

1873 - van der Waals: intermolecular forces

1875 - Crookes: cathode rays

1876 - Gibbs: the chemical thermodynamics

1877 - Boltzmann: statistical thermodynamics
1884 - van't Hoff: osmotic pressure

1887 - Michelson and Morley: demolished the ether theory
1895 - Rongten: X-rays

1897 - Thomson: discovery of the electron

1898 - Marie Curie: radioactivity

1900 - Planck: quantum theory




HOW MUCH DO WE PUBLISH?
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HOW MUCH DO WE PUBLISH?

Geographic distribution of scientific production in 2011

SCIENTIFIC PAPER TRAIL s

The top 40 countries by number of 6429
research papers published this year*, s

SN Norway 9,207

S8 Finland 9,207
United

Denmark 11,787
Kingdom

90,018 }
Russia
Netherlands 22,296

291556 Poland

o Germany 17,186

Belgium
16111 82,550

v

Canada
49,947

United States

310,206 PR China

142,645

Czech Republic 8,163
Switzerland 21,372 4 Japan
Austria 11,011 68,308
Romania 5,240 Taiwan

24,255

Mexico 8,626

27,808 Thailand 5,190

Singapore 8,768
Malaysia 6,565

Greece

Pgr(t)légal 9,451 Israel
98 Egypt 10,492
United States 5,592 New
PR China : Zealand
; : i Australia
United Kingdom South Africa 6.805
Spain 6,988 38,607
India

South Korea
Iran

0 S 10 15 20
Percentage increase from 2010 *Figures estimated from data for January-October

Today, between 2 and 2.4 million scientific articles are published
in journals with referee every year, 6600 per day, 5 per minute.




COLLABORATIONS AND MEGA-COLLABORATIONS

Why do we publish more? Credit Inflation
More and more scigntists are ;haring credit as co-authors on
La rg er num ber Of a uth ors an d Eizt;atrsclgxpczzzri, (;lzl)l(t)hpe;3 gtgﬁ;p increase in reports whose author ::t"'::fsf of
CO||ab0ratI0nS 1,400 scientific papers io e
1,200
s + Papers per unique author - gl s
O Authorships per unique author 1000
g —-— Authorships per paper = /b’eequoﬂ —_— 200 .
g S Ggae™ " o0 or more
é 2.00 T 500 200
.:_E 400 or more
Z 1.00 & o e — Y 500
S+ 0.75 200 or more
/\ 1,000
0 0 or more
1950 1960 1970 1980 1990 2000 e
Year 1990 1995 2000 2005 2010 ‘14
Source: Thomson Reuters Web of Science THE WALL STREET JOURNAL.
Average number of co-authors per Number of papers from 1998 to 2014 with
9 oot 19542000 P more than 50, 100, 200, 500, 1000
Pap authors




NUMBER OF AUTHORS ON THE SAME PAPER

| Selected for a Viewpoint in Physics wedkk-endin
J 7 eek ending
PRL 114, 191803 (2015) PHYSICAL REVIEW LETTERS 15 MAY 2015

B4
Combined Measurement of the Higgs Boson Mass in pp Collisions at \/s = 7 and 8 TeV
with the ATLAS and CMS Experiments

G. Aad et al.

(ATLAS Collaboration)’
(CMS Collaboration)*
(Received 25 March 2015: published 14 May 2015)

A measurement of the Higgs boson mass is presented based on the combined data samples of the ATLAS
and CMS experiments at the CERN LHC in the H — yy and H — ZZ — 4¢ decay channels. The results
are obtained from a simultaneous fit to the reconstructed invariant mass peaks in the two channels and
for the two experiments. The measured masses from the individual channels and the two experiments

are found to be consistent among themselves. The combined measured mass of the Higgs boson is
my = 125.09 £ 0.21 (stat) £ 0.11 (syst) GeV

24 pages of authors (alphabetic order) for
a total of 5154 researchers coming from
344 institutions

’'SIC SVIEW 3 2 3 eek ending
PRL 114, 191803 (2015) RHYSICAL REVIEW LETTERS 15 MAY 2015
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WEISZ PARADOX (1968)

Flux of scientific papers N in time t:

dN/dt=nevep

n = number of researchers, v = production speed of an information bit per researcher, p =
number of jobs published per information bit

This leads to exponential growth:
dN/dt = exp(k)t
where k is a constant to be determined

The time to read, understand and digest a scientific article has remained
more or less the same and can be approximated to a constant, (dN/dt),

Conclusion: the fraction 7of the scientific information that we can
assimilate, digest, and process, decreases exponentially with time:

f= (dN/dt),/(dN/dt) + 1]exp(k)t — 0

Paul B. Weisz, Exponentials, Advances in Catalysis 18, vii-ix (1968)




HOW MANY SCIENTIFIC JOURNALS?

The number of
- scientific journals with
reviewers has grown
steadily with a rate of
about 3.5% per year in

No. of journals

o / the last century
///-0--'.*‘}+
' ) e Mabe, The growth and
1665 1750 1835 1920 2005 number of journals. Serials,
16, 191 (2003)

Year

In 2012 there were 28,000 scientific journals with peer review

This data does not include open archives, conference proceedings
and other modern means of communicating results




ARE SCIENTIFIC JOURNALS ALL THE SAME?

vino

Bianco

1 euro 386 euro

Quality costs....



ARE SCIENTIFIC JOURNALS ALL THE SAME?

High reputation journal Low reputation journal
O 10000 manuscripts O 400 manuscripts received
received every year every year
O 50 manuscripts per day U 2 manuscripts per day
O 5 papers/day = 10 editors O 2 papers/day = 1 editor
0 80% rejection rate = 2000 O 25% rejection rate = 300
manuscripts published manuscripts published
O For each published U Very cost effective

paper, editors have to
deal with 5 manuscripts

High selection, high quality, Low selection, low quality,
high cost low cost
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OPEN ACCESS

open access: recent phenomenon (2000) entirely linked to the
dematerialization of communication

Publishing costs (text revision, peer review management,
website maintenance, etc.) paid directly by the author; there is
no copyright, the study can be immediately made public and
available to everyone

September 2012: 8115 Open Access journals
April 2018: 11240 Open Access journals
January 2020: 14234 Open Access journals
s ’m/l ' DIRECTORY OF
;U )£ OPEN ACCESS

L/ \_J/\_J JOURNALS




OPEN ACCESS ... GUARANTEED

DIRECTORY OF
OA ) orenaccess myuans ARS8 §ion + cogent. o

h PUBLISHING
P YSICS BRILL
https ://doa'] ' Org/ qu Copermcus Pubhcatlom CD)EEGNRUYTER e

14.234 Journals |
131 Countries EBSCO eCJ/,Dsciences % cLire Exlerls
4.597.925 Articles ELSI '\ IER
(2020 frontiers O 10p pusisning | {5

i Hindawi . -
K v )y 2
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OPEN ACCESS ... PREDATORY (predatory journals)

Who's Afraid of Peer Review?

A spoof paper concocted by Science reveals little or no scrutiny at many open-access journals

SCIENCE VOL342 4 OCTOBER 2013 JJOHN BOHANNON

Generate 304 copies of a counterfeit work in which it was reported the discovery
of a miracle drug, extracted from a lichen, capable of fighting certain types of
cancer and sent to OA journals; African author and institution non-existent; paper
full of fundamental errors. Result: accepted by about 160 magazines!

Papers submitted Papers rejected Papers accepted Substantial peer review
0= 0 @‘ Superficial peer review
‘ 6 No peer review
e

2

Beall’s list
DOAJ
~ Beall/DOAJ overlap

‘ 121 4
o 16 3

304 98

total

Peer review reviewed.
9 Few journals did substan-
7 tial review that identified
the paper’s flaws.

167

12




OPEN ACCESS ... PREDATORY (predatory journals)

Geographical
distribution of OA
journals (publisher,
director, bank account)

Black list Open Access:

https://scholarlyoa.co
m/individual-journals/

a/

COorr uptmg opce1n aCCcCss

Journals that exploit the author -pays model damage scholarly publishing
and promote unethical behaviour by scientists, argues Jeffrey Beall.

13 SEPTEMBER 2012 | VOL 489 | NATURE | 179




OPEN ACCESS ... PREDATORY (predatory journals)

i Posta in arrivo = Invitation to Join Editorial... X 7] & & X
¥ Scaricamessaggi ¥ [ Scrivi ~ ®® Chat % Rubrica | 9 Etichetta Filtro veloce Cerca <Ctrl+K> r =
Da PiscoMed Singapore <zeditor03636@tb-journals.com> 4 Rispondi = Inoltra Archivia @ Indesiderata @ Elimina ~ Altro ~
etto Invitation to Join Editorial Board 08:59

a PiscoMed Singapore <editorial-ice@piscomed.com>

A gianfranco.pacchioni@unimib.it

Dear Gianfranco Pacchioni,
Greetings and good day.

| represent Editorial Office of PiscoMed Publishing Pte. Ltd. from Singapore. We have come across your recent article, "Tungsten Oxide in Catalysis and Photocatalysis: Hints from DFT"
published in Topics in Catalysis. We feel that the topic of this article is very interesting. Therefore, we are delighted to invite you to join the Editorial Board of our journal, entitled
Insight - Civil Engineering. We also hope that you can submit your future work in our journal. Please reply to this email if you are interested in joining the Editorial Board.

| look forward to hearing your positive response. Thank you for your kind consideration.

Best regards,

XR Tan

Editorial Office

Insight - Civil Engineering

i | [25] Pannello Oggi A

> 09:02
L AN 7R = adx [l

25/04/2018




OPEN ACCESS: ADVANTAGES AND DISADVANTAGES

ADVANTAGES

d Free and open
access to all literature

4 Limiting factor. Since
authors have to pay
to publish a paper,
this could have the
beneficial effect to
reduce the total
number of papers
published

DISADVANTAGES

d Free to read, not free to
publish (discrimination
towards less well
funded groups)

4 Introduces a monetary
transaction between
author and publisher
(dangerous)

d Phenomenon of
predatory journals




PREDATORY CONFERENCES

Invitations received in 24 hours, from 7:00 25.2.1019 till 7.00 26.2.1019

SCON 2nd International Conference on Nanotechnology

World Congress on Functional Materials and Nanotechnology

Global Conference on Neuroscience and Neurology

8th Int. Conference on Advanced Materials and Engineering Materials

10t World Congress of Chemistry & Biology

2t Asian Federation for Medicinal Chemistry Int. Medicinal Chemistry Symposium

5th International Conference on Materials Science & Technology

2nd World Congress on and Biopolymers Bioplasctics

Europolymer Conference EUPOC2019

10 The 9t World Congress on Chemistry

11.ICCST-14 International Conference on the Chemistry of Se and Te

12.Global Summit on Materials Research & Nanotechnology

13.International Conference on Catalysis, Advanced Chemical Engineering and
Technology

14. Brightlands Rolduc Polymer Conference

15. Applied Science & Innovative Engineering 2019

16. First Global Transitions Conference

WoONSTOARWN -




SCIENTISTS IN THE PAST AND IN THE FUTURE

1930: 200,000 scientists, 2 o World Population: 1950-2050
billion people, a researcher for 5
every 10,000 inhabitants 7 ’ //E’Bimon%""m
1960: 1,000,000 scientists, 3 | |= ¢ //Bsﬂoj Billr
billion people, a researcher for S 4 o=t 5 Bilon
every 3,000 inhabitants g 2 F sition 1
1
2000: 5,000,000 scientists, 6 04—
billion people, a researcher for s & 5 8 8 8 3 5 & & 8
every 1,200 inhabitants | o Year
2013: 10,000,000 scientists, 7
billion people, a researcher
every 700 inhabitants o
2048: 35,000,000 scientists, 9 | | =
billion people, one researcher
per 250 Inhabitan8 P Estimated worldwide R&D
One day there will only be expenditures 2000-2013
Scientists in the World 2000 2001 2002 2003 2004 2005 QDDEYearQDD? 005 2008 20100 2011 202 2013




MEASURE OF PERFORMANCES

How to evaluate the success of a TV
program in a market driven
environment?

Measure audience and share

High audience and share, succesfull
program (market driven)

How to evaluate the success of a
scientist in @ market driven
environment?

Measure papers and citations

Many papers and citations, succesfull
scientist (market driven)




MODERN SCIENCE: FROM PASSION TO MARKET




