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In recent decades, scientists have
increasingly worked in teams and this
practice has resulted in higher
impact.

Wuchty, Jones & Uzzi Science 2007
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However, not all teams are equally as
good in terms of success

● Scientific team composition in terms of member
experience matters   - a mixture between newbies and
repeating co-authors is best (Guimera et al Science 2005)

● Diversity (ethnicity, gender,background) in the composition
of teams seems to be positively correlated with
performance (Cooke & Hilton Eds. , NAS 2015)

● Large teams might be at a disadvantage in terms of
producing disruptive science (Yu, Wang and Evans Nature
2019). 
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Working in teams has many caveats:

● Communication  costs
● Language barrier in interdisciplinary teams
● Coordination costs in multi-institution collaborations
● ...
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And yet, scientists want to engage in
long distance collaborations
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Question: How  do  scientists
collaborate?

●  What factors affect with whom and how we
collaborate? Do women collaborate
more/less/differently than men?

● How do factors such as resources/funding affect our
pattern of collaboration? 



Stanford, Sept 2019  

Gender differences: Do women
engage in collaborations that are
different from that of men?

Having women within a team is in principle
beneficial because it increases team diversity. In
fact, the presence of women in a team significantly
increases its collective intelligence or the ability of a
team to perform a  task. 
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Gender differences: Do women
engage in collaborations that are
different from that of men?

However in order to collaborate with women
we need to have women in position of
collaborating...
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As, we know very few women survive
the academic pipeline ('leaking
effect')

  
Plos ONE 2012



Stanford, Sept 2019  

As, we know very few women survive
the academic pipeline ('leaking
effect')

so we will have to look at the collaboration
patterns of just a few 'successful women'.

  
Plos ONE 2012
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Leadership science tells us that there
are 'slight but consistent' differences
in the way men and women lead 
(Eagly & Johnson 2001)

● Male leaders tend to be more autocratic, task
oriented, agentic and transactional

● Female leaders tend to be more democratic,
interpersonal, communal and transformational 
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Leadership science tells us that there
are 'slight but consistent' differences
in the way men and women lead 
(Eagly & Johnson 2001)

● Male leaders tend to be more autocratic, task
oriented, agentic and transactional

● Female leaders tend to be more democratic,
interpersonal, communal and transformational 

Female leaders are more empowering and collaborative,
so what does this tell us about how they collaborate?
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We want to understand whether there are
gender related differences in scientific
practices and scientific production by

discipline and career age
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We collected data from faculty
rosters of US Universities (and it took
us a long time)
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We collected data from faculty
rosters of US Universities (and it took
us a long time)
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Our data shows how the 'leaking
effect' depends on the field

Plos ONE 2012
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Our data shows how the 'leaking
effect' depends on the field

Plos ONE 2012
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... and that there is no generalized
increase in the fraction of female
faculty in recent years

Plos ONE 2012
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How do resources or career risk
affect scientific practices of females
in academia?
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 How do resources and career risk
affect females in academia?

from AAUP
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Observation 1 (resources): Resources are not
equally distributed, therefore, the gap in productivity
is higher in fields requiring lots of resources
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In fields requiring more resources
female faculty are less productive 

PloS ONE 2012
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In fields requiring more resources
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Going back to collaborations: what is
the female collaborative signature?

Expectation: female leaders are more collaborative,
empowering and interpersonal ... and therefore
should be better at collaborating ...

but what does this entail in terms of measurable
quantities?



Stanford, Sept 2019  

Women have the same number of
distinct collaborators than male
counterparts..

Plos Biology 2016

... if we control for the  number of publications
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Women typically repeat less co-
authors than men

Plos Biology 2016
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If we control for career stage, then we
do not observe sustained differences
in team sizes 

Plos Biology 2016

Except for early stages in chemistry and later
stages in Molecular Biology.
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Molecular biology: there is gender
segregation by sub-field

Plos Biology 2016

Women tend to work in areas that involve smaller
teams (and probably lower funding)
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Molecular biology: the study case of
genomics

Plos Biology 2016

This is the epitome of a male-dominated field:

- None of the researchers in our database in within
the top 10 scientists in the field – taking into
account that females are 26% of the field, this event
is extremely unlikely (p ~0.0095).

- There seems to be a bias of male-lead labs in the
hiring practices (Sheltzer and Smith PNAS 2014)
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Up to here: 

Women who succeed in academia have slightly
different collaborative practices – they repeat less
collaborators.

With respect to the sizes of teams in which female
PIs participate, differences are more pronounced
in fields in which funding/resources play an
important role. 
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Funding affects the way we perform
science

● Topics: Decides the growth of certain scientific
areas and the ‘death’ of others

● It has an effect in how we specifically favor science
by favoring specific practices (e.g. big
center/consortia initiatives around certain topics)
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Different schemes of funding are
likely to affect the way we perform
science

EUROPE US

Largest grants come from the EU:
H2020, ERC

H2020: collaborative grants; groups
participating from three different

countries

Many options for reasonable grants:
NIH, NSF, different departments,

Foundations

Labs are constituted by groups of researchers,
often with some sort of hierarchical structure

(e.g. around a full professor, research deputy)
Labs grow around a single PI
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How do funding and existing scientific
structures affect the way we collaborate (and

perform good science)?
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Expectation: Successful scientists within the
same field affiliated within EU countries are

more likely to collaborate and repeat
collaborations.
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The network of collaborations among top
scientists within a field reveals that US
and EU based scientists play distinctively
different roles within a network.
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The network of collaborations among top
scientists within a field reveals that US
and EU based scientists play distinctively
different roles within a network.
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with same continent scientists
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Specifically, EU top scientists within a
group co-author more papers together
than top US scientists in the same field
do ...
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Even though they have the same
number of co-authors  if we control
by the number of publications
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Conclusions: 

 

Top scientists have different patterns of
collaboration depending on geographical location.

This suggests that the current funding structures
(and maybe overall scientific structures) play an
important role in how scientist collaborate with their
peers. Future: What kind of impact does this have
on scientific output?
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Scientific career and gender: What does
it take to become a female academic in a
STEM field?
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