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As perhaps the only non-mathematician in this conference (I am a molecular biologist), let me tell you how utterly impressed I was when I learnt that women mathematicians have a 1600 years history, starting with Hypaxia of Alexandria, born in 370. She was followed by Elena Lucrezia Cornaro Piscopia (born 1646 in Venice), Emilie du Chatelet (born 1706 in France), Maria Gaetano Agnesi (born 1718 in Italy), Marie-Sophie Germain (born 1776 in France), Mary Somerville (born 1780 in Scotland)  and Ada Lovelace lady Byron (born 1815 in England), and many more thereafter.

Most of these extraordinary pioneers had no access to formal school or university education but were taught at home, nor could they become professors, and still they made fundamental contributions to mathematics.

All were multitalented, in languages, music, poetry and philosophy. Some made key contributions to mathematics pedagogy, either through enthusiasm or because society restricted their research activities. 

A striking finding is that the father, in most cases, was all-important as a supporter and mentor for the young girl. 
Many of the above talents were first in their ranks, like first women head of philosophical school (Hypaxia), first women to obtain doctorate (Piscopia), first woman honorary university reader appointed by the Pope (Agnesi), first woman awarded a prize by Academie de Science (Germain, used male alias), and first woman member elected to the Royal Astronomical Society (Somerville).

What about womens’ presence in the elite ranks of fundamental research today? Some harsh numbers: out of the > 820 Nobel Prize winners, 25 are women. However, Marie Curie was the first double Nobel laureates out of the 3. And no Fields medal for a woman as yet. Only 9% of the ERC Advanced Grant awardees are women. The young generation is doing better, as 26% of the ERC Starting Grant awardees are female, though this number is not satisfactory as in many European countries more than half of the fresh PhDs are women. 

The innovation landscape appears virtually void of women. The  Millennium Technology Prize, the world’s largest innovation prize awarded for disruptive innovations that change the world, has been granted so far to 6 men, and out of the  over 200 nominations coming from research institutions, only 11 have been women. Again Marie Curie excelled, she was also an inventor, as radiotherapy still is the most effective therapy against cancer.  
In Europe, the percentage of women professors is still below 20, and the share of women mathematics professors is much lower. The low share of women professors is not self-correcting. A study in 2001 claimed that in the absence of any pro-active interventions, Europe will see 50% of women full professors in 400 years. 
Lack of women professors has serious consequences for science policy, management and funding of research: Women will be underrepresented or absent from those tables where decisions on science and research are made. Out of the heads of the 55 most important public research funding agencies and research institutes in 30 European countries, only 2 are currently female. This means that the decisions on the volume of resources and priorities how to use them are taken by men. In science policy as in any other political domain, the outcomes are enriched by the viewpoints and approaches delivered by both genders.

What is holding women back from a research career in mathematics and other disciplines? Certainly not talent, I think we agree. A recent study suggests that the perception of talent is important. If a woman mathematician thinks talent is a gift that one has or does not have, she may underperform. If she thinks that talent can be developed and develops hers, she excels. Apparently women themselves are not taking their place, not willing to take the risks of a researcher career.
So what should be done? Special funding programmes for women have been realized in several countries, whereas in others targetting of funds for one gender only is illegal. Dedicated special measures may work, but only if progress is monitored with measurable indicators.

What about quota? Many are allergic to them, but usually they are intended to speed up progress, and can be abandoned when the goal has been achieved. My own country Finland put in place over 15 years ago legislation on promotion of equality by using quota. Any committee exerting direct or indirect power on public funds must have at least 40% of representative of the minority gender (usually women, but not always). In research this would typically concern evaluation and search committees. The intention of the law is not only to achieve better gender balance at the operational level, be it e.g. research, but to engage more women in, and to have their full commitment to the decision making processes. After loud outcries against quota per se, the law has worked well. The percentage of women professors is much higher than the average in Europe, and the success rate of women applicants for research funds has risen, without any compromise in quality. 

Indeed, the study mentioned above estimated that only 200 years will lapse till half of the professors in Finland are women.

Finally, let us return to the women mathematician pioneers. Can we learn something from their lives? The fathers of talented young girls should understand that they have a key role in their daughters’ future. And a non-supportive husband or partner of a woman researcher can ruin her career or their relationship. Women are more in need of encouragement than their male peers, and this needs to be taken into consideration in the family, school and university, and by supervisors and peers.

