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PERSONAL PERSPECTIVE…

1981-1984: my working instruments



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. 

Today (2019) the journal 
has been divided into 
four parts,  A, B, C e 
Letters; each part 
publishes an issue every 
week, for a total of 177 
issues, >6000 papers, 
62.0000 pages/year.                                            



SCIENTIFIC CONGRESSES: FROM 1927….

A. Piccard, E. Henriot, P. Ehrenfest, E. Herzen, Th. de Donder, E. Schrödinger, 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. Skłodowska-Curie,
H.A. Lorentz, A. Einstein, P. Langevin, Ch.-E. Guye, C.T.R. Wilson, O.W. Richardson.

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



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
Radiological Society of North America: 52.000 participants (2016)



HOW MUCH DO WE PUBLISH?

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?

Exponential 
growth of 
papers

Linear 
growth of 
ideas (topics 

in titles)



Geographic distribution of scientific production in 2011

HOW MUCH DO WE PUBLISH?

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

Average number of co-authors per 
paper 1954-2000 

Number of papers from 1998 to 2014 with 
more than 50, 100, 200, 500, 1000 

authors

Why do we publish more?

Larger number of authors and 
collaborations



NUMBER OF AUTHORS ON THE SAME PAPER

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

344 institutions



WEISZ PARADOX (1968)

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

Flux of scientific papers N in time t:

dN/dt = n • v • p

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)0

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

f = (dN/dt)0/(dN/dt) ÷ 1/exp(k)t → 0



HOW MANY SCIENTIFIC JOURNALS?

The number of 
scientific journals with 
reviewers has grown 
steadily with a rate of 

about 3.5% per year in 
the last century

Mabe, The growth and 
number of journals. Serials, 

16, 191 (2003)

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?

1 euro 386 euro

Quality costs….



ARE SCIENTIFIC JOURNALS ALL THE SAME?

High reputation journal

❑ 10000 manuscripts

received every year

❑ 50 manuscripts per day

❑ 5 papers/day = 10 editors

❑ 80% rejection rate = 2000 

manuscripts published

❑ For each published

paper, editors have to 

deal with 5 manuscripts

High selection, high quality, 

high cost

Low reputation journal

❑ 400 manuscripts received

every year

❑ 2 manuscripts per day

❑ 2 papers/day = 1 editor

❑ 25% rejection rate = 300 

manuscripts published

❑ Very cost effective

Low selection, low quality, 

low cost



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



OPEN ACCESS … GUARANTEED

14.234 Journals 
131 Countries 

4.597.925 Articles
(2020) 

https://doaj.org/



OPEN ACCESS … PREDATORY (predatory journals)

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!



Geographical 
distribution of OA 

journals (publisher, 
director, bank account)

Black list Open Access:

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

OPEN ACCESS … PREDATORY (predatory journals)



OPEN ACCESS … PREDATORY (predatory journals)



OPEN ACCESS: ADVANTAGES AND DISADVANTAGES

ADVANTAGES

❑ Free and open 

access to all literature

❑ 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

❑ Free to read, not free to 

publish (discrimination 

towards less well 

funded groups)

❑ Introduces a monetary 

transaction between 

author and publisher 

(dangerous)

❑ Phenomenon of 

predatory journals



PREDATORY CONFERENCES

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

1. SCON 2nd International Conference on Nanotechnology
2. World Congress on Functional Materials and Nanotechnology
3. Global Conference on Neuroscience and Neurology
4. 8th Int. Conference on Advanced Materials and Engineering Materials
5. 10th World Congress of Chemistry & Biology
6. 2th Asian Federation for Medicinal Chemistry Int. Medicinal Chemistry Symposium
7. 5th International Conference on Materials Science & Technology
8. 2nd World Congress on and Biopolymers Bioplasctics
9. Europolymer Conference EUPOC2019
10.The 9th 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



SCIENTISTS IN THE PAST AND IN THE FUTURE

1930: 200,000 scientists, 2 

billion people, a researcher for 

every 10,000 inhabitants

1960: 1,000,000 scientists, 3 

billion people, a researcher for 

every 3,000 inhabitants

2000: 5,000,000 scientists, 6 

billion people, a researcher for 

every 1,200 inhabitants

2013: 10,000,000 scientists, 7 

billion people, a researcher 

every 700 inhabitants

2048: 35,000,000 scientists, 9 

billion people, one researcher 

per 250 inhabitants

One day there will only be 

scientists in the world

Estimated worldwide R&D 
expenditures 2000-2013 



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 a market driven 

environment?

Measure papers and citations

Many papers and citations, succesfull 
scientist (market driven) 



MODERN SCIENCE: FROM PASSION TO MARKET


