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So many men, 
so few women



1911



1927



Lise Meitner

The first person to understand 
nuclear fission;

She did not win the Nobel 
prize 1944 for chemistry 
which went to her colleague 
Otto Hahn 

Lise Meitner
1878 - 1968 



Rosalind Elsie Franklin

Her X - ray images led to the 
discovery of the DNA double helix 
structure;

Nobel in Medicine 1962 to J. 
Watson, F. Crick and M. Wilkins; 

She should have ideally been 
awarded a Nobel Prize in Chemistry 
(according to J. Watson)

Rosalind Elsie 
Franklin

1920 - 1958 



Eunice Foot 
(1819 - 1888) 





Quantifications and 
the roots of the 
Cartesian dream



We call Cartesian dream the idea 
of man as master and possessor 
of nature, of prediction and 
ÈÔÓÙ×ÔÑpdÔËd§ÆÈÔÓ̃ØdÜÔÓÉÊ×ØdÔËd
ØÈÎÊÓÈÊdÆÓÉdÔËd¨ÔÓÉÔ×ÈÊÙ̃Ød
mathematique ØÔÈÎÆÑÊ̌

René Descartes 
(1596 - 1650)

Discourse on Method 
(1637)

Francis Bacon 
(1561 - 1626)

Magnalia Naturae , in 
the New Atlantis 
luzv{mpd̂Wonders of 
nature, in particular 

with respect to human 
usẽ

Nicolas de Caritat , marquis de 
Condorcet

(1743 - 1794)
̂¸ÐÊÙÈÍdËÔ×dÆd­ÎØÙÔ×ÎÈÆÑdµÎÈÙÚ×ÊdÔËd
ÙÍÊdµ×ÔÌ×ÊØØdÔËdÙÍÊd­ÚÒÆÓd¸ÕÎ×ÎÙ̃



MagnaliaNaturae, in the New Atlantis (1627), 

ôWonders of nature, in particular with respect to human useõ

The prolongation of life; The restitution of youth in some degree; The 
retardation of age; The curing of diseases counted incurable; The 
mitigation of pain; More easy and less loathsome purgings ; The increasing 
of strength and activity; The increasing of ability to suffer torture or pain; 
The altering of complexions, and fatness and leanness; The altering of 
statures; The altering of features; The increasing and exalting of the 
intellectual parts; Versions of bodies into other bodies; Making of new 
species; Transplanting of one species into another; Instruments of 
destruction, as of war and poison; Exhilaration of the spirits, and putting 
them in good disposition; Force of the imagination, either upon another 
body, or upon the body itself; Acceleration of time in maturations; 
Acceleration of time in clarifications; Acceleration of putrefaction; 
Acceleration of decoction; Acceleration of germination; Making rich 
composts for the earth; Impressions of the air, and raising of tempests; 
Great alteration; as in induration, emollition, &c; Turning crude and watery 
substances into oily and unctuous substances; Drawing of new foods out of 
substances not now in use; Making new threads for apparel ; and new 
stuffs, such as paper, glass, &c; Natural divinations; Deceptions of the 
senses; Greater pleasures of the senses; Artificial minerals and cements.

Francis Bacon 
(1561 - 1626)



The prolongation of life; The restitution of youth in some 
degree; The retardation of age; The curing of diseases 
counted incurable; The mitigation of pain; 
À̌Âd
Drawing of new foods out of substances not now in use; 
Making new threads for apparel; and new stuffs, such as 
paper, glass, etc.; Natural divinations; Deceptions of the 
senses; Greater pleasures of the senses; Artificial minerals 
and cements.

Francis Bacon (1561 - 1626)

MagnaliaNaturae, in the New Atlantis (1627), 

ôWonders of nature, in particular with respect to human useõ



¹ÍÊdØÙÚÉÞdÔËdÑÊÙÙÊ×ØdÑÊÆÉÎÓÌdÙÔd̆ÉÔÚÇÙØd
ÆÓÉdÊ××Ô×Ø̇ d

¨ÔÒÕÆ×ÎÓÌd̆ÉÎØÖÚÎØÎÙÎÔÓØdÔËdÙÍÊdÆÓÈÎÊÓÙd
moralists to very towering and 
magnificent palaces with no better 
ËÔÚÓÉÆÙÎÔÓdÙÍÆÓdØÆÓÉdÆÓÉdÒÚÉ̇ d

Condemnation of humanities and 
exaltation of mathematics. 

René 
Descartes 

(1596 - 1650)

Discourse on 
Method (1637)



̆®dÕÊ×ÈÊÎÛÊÉdÎÙdÙÔdÇÊdÕÔØØÎÇÑÊdÙÔdÆ××ÎÛÊd
at knowledge highly useful in life; and 
in room of the Speculative Philosophy 
À̌ÂpdÙÔdÉÎØÈÔÛÊ×dÆdµ×ÆÈÙÎÈÆÑpdÇÞdÒÊÆÓØd
of which, knowing the force and action 
of fire, water, air, the stars, the 
heavens, and all the other bodies that 
ØÚ××ÔÚÓÉdÚØpdÀ̌ÂÜÊdÒÎÌÍÙdÆÑØÔdÆÕÕÑÞd
ÙÍÊÒdÀ̌ÂpdÆÓÉdÙÍÚØd×ÊÓÉÊ×dÔÚ×ØÊÑÛÊØd
ÙÍÊdÑÔ×ÉØdÆÓÉdÕÔØØÊØØÔ×ØdÔËdÓÆÙÚ×Êṙ

http://www.bartleby.com/34/1/6.html

René 
Descartes 

(1596 - 1650)

Discourse on 
Method (1637)



®ÓdÙÍÊdËÔ×ÒÚÑÆÙÎÔÓdÔËd¨ÔÓÉÔ×ÈÊÙ~d̆¦ÑÑdÙÍÊdÊ××Ô×ØdÎÓd
politics and in morals are founded upon philosophical 
mistakes, which, themselves, are connected with 
ÕÍÞØÎÈÆÑdÊ××Ô×Ø̇dl³ÎÓÙÍdªÕÔÈÍm

http://oll.libertyfund.org/titles/1669

Nicolas de Caritat , marquis de 
Condorcet

(1743 - 1794)

̂¸ÐÊÙÈÍdËÔ×dÆd­ÎØÙÔ×ÎÈÆÑdµÎÈÙÚ×ÊdÔËd
ÙÍÊdµ×ÔÌ×ÊØØdÔËdÙÍÊd­ÚÒÆÓd¸ÕÎ×ÎÙ̃



Overpopulation? War due to scarcity of resources? 
Will not happen because technical progress and 
ethical progress will go hand in hand. Man will 
ÚÓÉÊ×ØÙÆÓÉdÙÍÆÙdÍÎØdÉÚÙÞd̆ÜÎÑÑdÈÔÓØÎØÙdÓÔÙdÎÓdÙÍÊd
question of giving existence to a greater number of 
ÇÊÎÓÌØpdÇÚÙdÍÆÕÕÎÓÊØØṙdl¹ÊÓÙÍdªÕÔÈÍmd

http://oll.libertyfund.org/titles/1669

Nicolas de Caritat , marquis de Condorcet
(1743 - 1794)

̂¸ÐÊÙÈÍdËÔ×dÆd­ÎØÙÔ×ÎÈÆÑdµÎÈÙÚ×ÊdÔËdÙÍÊd
µ×ÔÌ×ÊØØdÔËdÙÍÊd­ÚÒÆÓd¸ÕÎ×ÎÙ̃



Feldman, J., 2005, Condorcet et la mathematique sociale: enthousiasmes et bemols , Mathematics and 
Social Sciences, 172(4), 7 - 41, http://www.ehess.fr/revue - msh/pdf/N172R955.pdf

Munda G. (2007) - Social multi - criteria evaluation, Springer - Verlag, Heidelberg, New York, 
Economics Series

M̂athématique socialẽ~d¼ÊdØÙÎÑÑdÚØÊdÙÔÉÆÞd
ÙÊ×ÒØdØÚÈÍdÆØd̂¨ÔÓÉÔ×ÈÊÙdÒÊÙÍÔÉ̃pd̂¨ÔÓÉÔ×ÈÊÙd
ÜÎÓÓÊ×̃pd̂¨ÔÓÉÔ×ÈÊÙ-×ÆÓÐÎÓÌdÕ×ÔÈÊÉÚ×Ễ

Nicolas de Caritat , 
marquis de Condorcet

(1743 - 1794)
̂

http://www.ehess.fr/revue-msh/pdf/N172R955.pdf


¨ÔÓÉÔ×ÈÊÙ̃Ød
algorithms and 
©ÊØÈÆ×ÙÊØ̃d
Geometry: the 
dream always had a 
quantification 
agenda



Closer to our times the dream was couched in 
ÙÍÊd̂ªÓÉÑÊØØd«×ÔÓÙÎÊ×̃dÒÊÙÆÕÍÔ×dÇÞd»ÆÓÓÊÛÆ×d
Bush, 1945:

Vannevar Bush 
(1890 - 1974)

̆´ÓÊdÔËdÔÚ×dÍÔÕÊØdÎØdÙÍÆÙdÆËÙÊ×dÙÍÊdÜÆ×dÙÍÊ×ÊdÜÎÑÑdÇÊdËÚÑÑd
ÊÒÕÑÔÞÒÊÓÙrdÀ̌Âd¹ÔdÈ×ÊÆÙÊdÒÔ×ÊdÏÔÇØdÜÊdÒÚØÙdÒÆÐÊdÓÊÜd
ÆÓÉdÇÊÙÙÊ×dÆÓÉdÈÍÊÆÕÊ×dÕ×ÔÉÚÈÙØdÀ̌ÂdËÔÚÓÉÊÉdÔÓdÀ̌ÂdÇÆØÎÈd
ØÈÎÊÓÙÎËÎÈd×ÊØÊÆ×ÈÍrdÀ̌ÙÍÊÂd¬ÔÛÊ×ÓÒÊÓÙdÀ̌ÂdÔÕÊÓÊÉdÙÍÊd
seas to clipper ships and furnished land for pioneers. 
Although these frontiers have more or less disappeared, the 
Ë×ÔÓÙÎÊ×dÔËdØÈÎÊÓÈÊd×ÊÒÆÎÓØṙd

Bush, V. (1945) Science: the endless frontier, United States Office of  Scientific Research and Development, U.S. Govt. print office.



The ethos of open 
science, the 
republic of 
science, CUDOS

Robert K. Merton

Michal PolanyiM. Polanyi, J. ZimanpdÆÓÉd¸rd«ÚÑÑÊ×pd̆¹ÍÊd×ÊÕÚÇÑÎÈdÔËdØÈÎÊÓÈÊ~dÎÙØd
ÕÔÑÎÙÎÈÆÑdÆÓÉdÊÈÔÓÔÒÎÈdÙÍÊÔ×Þṗd²ÎÓÊ×ÛÆpdÛÔÑrdw|pdÕÕrdu3˾2.



Communalism - the common ownership of scientific discoveries, 
according to which scientists give up intellectual property rights in 
exchange for recognition and esteem (Merton actually used the 
term Communism, but had this notion of communalism in mind, not 
Marxism); 

Universalism - according to which claims to truth are evaluated in 
terms of universal or impersonal criteria, and not on the basis of 
race, class, gender, religion, or nationality; 

Disinterestedness - according to which scientists are rewarded for 
acting in ways that outwardly appear to be selfless; 

Organized Skepticism - all ideas must be tested and are subject to 
rigorous, structured community scrutiny.



Some reading on the 
Cartesian Dream 

Ravetz, J., R., 2015, Descartes and the 
rediscovery of ignorance, in Guimarães 
Pereira, Â., and Funtowicz, S., Eds., 2015, 
The end of the Cartesian dream, Routledge.



The success of 
the Cartesian 

dream



A Madman Dreams of Tuning Machines: The Story of Joseph Weber, the Tragic Hero of Science Who Followed Einsteinõs 

Vision and Pioneered the Sound of  Space-Time, By Maria Popova, https://www.brainpickings.org/2016/04/25/black-hole-

blues-janna-levin-joseph-weber/

The keeping of the promise: Gravitational waves,  
Ë×ÔÒd¯rd¼ÊÇÊ×̃ØdÈÞÑÎÓÉÊ×dÙÔd±®¬´



https://www.brainpickings.org/2016/04/25/black-hole-blues-janna-levin-joseph-weber/
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If you are a natural scientists you were 
nourished and trained in the Cartesian 
É×ÊÆÒpdl¸rd¹ÔÚÑÒÎÓ~d̂¹ÍÊdÍÎÉÉÊÓdÆÌÊÓÉÆd
ÔËdÒÔÉÊ×ÓÎÙÞ̃m

The dream was spectacularly 
successful, in all fields of endeavor, 
leading to what Steven Shapin calls 
̂ÎÓÛÎØÎÇÑÊdØÈÎÊÓÈỄ

Steven Shapin, 2016, Invisible Science, The 
Hedgehog Review: Vol. 18 No. 3 (Fall 2016).  

Steven Shapin

Stephen 
Toulmin 



Many voices of 
alarm as to misuse 

of quantification



E. Popp Berman and D. Hirschman, The Sociology of 
Quantification : Where Are We Now?, Contemp. Sociol ., vol. in press, 2017.

Blurring lines: 

̆ÜÍÆÙdÖÚÆÑÎÙÎÊØdÆ×ÊdØÕÊÈÎËÎÈd
to rankings, or indicators, 
Ô×dÒÔÉÊÑØpdÔ×dÆÑÌÔ×ÎÙÍÒØ¤̇

Elizabeth 
Popp Berman 



¦ÑÌÔ×ÎÙÍÒØpdÒÔÉÊÑØpdÒÊÙ×ÎÈØpdØÙÆÙÎØÙÎÈØ̌d





¦ÇÆÓÉÔÓdÙÍÊdÉ×ÊÆÒdÔËdÆd̆Õ×ÔÈÊÉÚ×ÆÑdÚÙÔÕÎÆ̇pdÆd
machinery to take the right decision based on a 
set of logical rules and methods

E. Millgram The Great Endarkenment, p. 23  



This dream started with 
¨ÔÓÉÔ×ÈÊÙ̃ØdMathématique
sociale d§ÊÓÙÍÆÒ̃ØdÚÙÎÑÎÙÆ×ÎÆÓÎØÒ 

¹ÍÊÓdÙÍÊdÆËÙÊ×ÜÆ×dd̂ÉÊÈÎØÎÔÓÎØÒ̃d
(G. Majone) t˾he idea that 
decisions can always 
systematically arrived at given a 
modicum of computation, and is 
still dominating  



À̌ÂdªÆÈÍdÙÊÈÍÓÎÖÚÊd×ÔÚÙÎÓÊÑÞdÉÊÑÎÛÊ×ØdÎÙØdÆÓØÜÊ×Ød
with formidable levels of precision. Yet the 
resulting impression of accuracy is deeply 
ÒÎØÕÑÆÈÊÉ̇

Andrew Stirling 

The critique of Andrew Stirling: 

̆À̌Âd×ÍÊÙÔ×ÎÈdÈÑÆÒÔÚ×dÀØÚ××ÔÚÓÉØÂd
̂ÊÝÕÊÈÙÊÉdÚÙÎÑÎÙÞ̃pd̂ÉÊÈÎØÎÔÓdÙÍÊÔ×Þ̃pd̂ÑÎËÊd
ÈÞÈÑÊdÆØØÊØØÒÊÓÙ̃pd̂ÊÈÔØÞØÙÊÒdØÊ×ÛÎÈÊØ̃d
̂ØÔÚÓÉdØÈÎÊÓÙÎËÎÈdÉÊÈÎØÎÔÓØ̃dÆÓÉd
̂ÊÛÎÉÊÓÈÊ-ÇÆØÊÉdÕÔÑÎÈÞ̃



´̃³ÊÎÑpd¨rdlvtuzmrd¼ÊÆÕÔÓØdÔËdÒÆÙÍdÉÊØÙ×ÚÈÙÎÔÓ: how big data increases 
inequality and threatens democracy. Random House Publishing Group.

Alarm for Weapons of Math Destruction   

¨ÆÙÍÞd´̃³ÊÎÑ



´̃³ÊÎÑpd¨rdlvtuzmrd¼ÊÆÕÔÓØdÔËdÒÆÙÍdÉÊØÙ×ÚÈÙÎÔÓ: how big data increases 
inequality and threatens democracy. Random House Publishing Group.

Brauneis , R., & Goodman, E. P. (2018). Algorithmic Transparency for the Smart 
City. Yale Journal of Law & Technology, 20, 103 1˾76. Retrieved from 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3012499

Opacity (also because of trade secrecy) of 
algorithms used to decide on recruiting, 
carriers (including of researchers), prison 
sentencing, paroling, custody of minors, 
ÕÔÑÎÙÎÈÆÑdÈÆÒÕÆÎÌÓØ̌



¨ÆÙÍÞd´̃³ÊÎÑd¬ÔÔÌÑÊdÙÆÑÐdÍÙÙÕØ~ssÜÜÜrÞÔÚÙÚÇÊrÈÔÒsÜÆÙÈÍ¤Û¢¹¶­Ø|¸¦uÖÕÐ

Opacity coupled with opportunity for scale 
and damage and with non - appealability 
make them an instrument of oppression & 
inequality  



Weapons of math destruction: 
opaque, harm, scale

¨ÆÙÍÞd´̃³ÊÎÑ



Solutions

¦ÓÉdÞÊÙďd



Solutions
Sociotechnical 

Imaginaries

Sheila Jasanoff



Solutions

How visions of scientific and technological progress 
carry with them implicit ideas about public purposes, 

collective futures, and the common good

Sheila Jasanoff



Solutions

Which is the prevailing  
sociotechnical imaginary? 



Solutions

One where policy can be 
neatly designed given the 

right amount of 
computation?



̆®ÓdÆdØÊ×ÎÊØdÔËdÇÔÔÐØdl¹ÍÊd¨ÔØÙd§ÊÓÊËÎÙd¸ÙÆÙÊpdvttvpd
Risk and Reason, 2002, and The Laws of Fear, 
2004), Sunstein shows the ways in which cost 
ÇÊÓÊËÎÙdÆÓÆÑÞØÎØdÈÆÓdÉÎØÈÎÕÑÎÓÊd×ÊÌÚÑÆÙÔ×ÞdÆÌÊÓÈÎÊØ̇

https://www.holbergprisen.no/en/holberg - prize/prize - winners/cass - r - sunstein

Cass Sunstein, winner of 
the 2018 Holberg  Prize 

̂©ÊÈÎØÎÔÓÎØÒ̃dÎØdÒÆÎÓØÙ×ÊÆÒ



https://www.vox.com/future -
perfect/2018/10/22/18001014/
cass- sunstein - cost - benefit -
analysis - technocracy -
liberalism



https://www.vox.com/future - perfect/2018/10/22/18001014/cass - sunstein -
cost - benefit - analysis - technocracy - liberalism

̆´ËÙÊÓpdÎÒÒÊ×ØÎÔÓd
in the facts often 
makes value 
disagreements feel 
much less 
×ÊÑÊÛÆÓÙ̇
(C. Sunstein)


