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HOW MOTHERS GET PENALIZED
INTHE SCIENTIFIC RACE

Starting afamily at akey career stage comes at a cost to birthing parents —
and many end up leaving the profession as a result. By Kendall Powell

hasmin Moura’sresearch was not the

only thing on her mind in 2017 when

she was considering postdoctoral

positionsin the United Kingdom and

her home nation of Brazil. Moura was
pregnant at the time, so parental-leave policies
were atop concern.

Eventhough it meant moving far away from
her extended family, Moura chose a placement
atLancaster University, UK, largely because it
offered afull year of paid maternity leave. The
Brazil placement would have given her only
four months of unpaid maternity leave. “The
pregnancy defined my position and deter-
mined a completely different future for me,”
says Moura, ageographer and remote-sensing

researcher who is now a postdoc at the
Karlsruhe Institute of Technology in Germany.
For many scientists, the transition from
a PhD to a faculty position often happens
when they are starting or building families,
Moura says. It’s no wonder, she adds, that
many early-career researchers make crucial,
life-altering decisions based on institutions’
policies and attitudes around parenthood.
Moura was among 176 attendees from
46 nations at a virtual conference organized
in May by Mothers in Science (MiS), aninter-
national non-profit organization thataims to
boost recruiting and retention of women in
science careers. The conference highlighted
the well-documented ‘motherhood penalties’
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thatmothersinscience, technology, engineer-
ing and mathematics (STEM) face as they try
to build their careers. Scientist-mothers face
discrimination’, drops in productivity? and
inequities in wages and promotion*, all of
which contribute tothem dropping out of the
full-time STEM workforce®. The conference
also pointed out that the COVID-19 pandemic
revealed the stark pressures on mothers in
STEM and highlighted the practices and poli-
cies that can help people to balance research
and motherhood.

Tobetter understand the penalties and bar-
riersof motherhood, MiS conducted asurvey
in2020 of nearly 9,000 people from 128 coun-
tries. The respondents came from all sectors of
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STEM careers and fields, and comprised 58%
mothers, 22% women without children, 13%
fathers and 7% men without children. Among
the preliminary results presented at the con-
ference, more than one-third (34%) of mothers
in full-time careers in STEM globally had left
those positions after their first child.

A separate study® by US-based researchers
Erin Cech and Mary Blair-Loy found that, in
the United States, where family-leave policies
are often sparse or absent, the proportion of
mothers in full-time STEM careers who leave
aftertheirfirst childisas highas43%. Asaresult,
scientist-mothers are under-represented at
the topmost levels of academia in that nation
and elsewhere. Women comprise less than
one-quarter (24%) of the top earners at elite
US universities, according to a 2021 study® by
the American Association of University Women.

Productivity penalty

At every career stage, the MiS survey found,
scientist-mothers published fewer papers
compared with scientist-fathers. This gap
increases with time, so that by nine years after
their first child, mothers had on average pub-
lished ten fewer papers than had fathers. These
findings were consistent with another study?
published this year and presented at the con-
ference that found a significant productivity
penalty for mothers.

Inthe MiS survey, 38% of scientist-mothers
worldwide said that they had received fewer
offers for professional opportunities since
becominga parent, compared with just 13% of
scientist-fathers. And nearly two-thirds (61%)
of scientist-mothers, compared with 38% of
scientist-fathers, said that parenthood had
negatively affected their career.

Ryan Watkins, research manager for MiS and
aplanetary scientist for NASA who works from
St Louis, Missouri, summarized the data for
conference attendees: the barriers faced by
scientist-mothers are systemic, structural and
universal, she told the audience.

Keynote speaker Isabel Torres, co-founder
and chief executive of MiS, noted the vicious
cyclethatscientist-mothers face. The barriers
are largely invisible, so mothers — and their
colleagues and supervisors — assume that
they can persevere through hard work alone,
she said in her talk. As a result, many scien-
tist-mothers take on more teaching, service
or outreach work to build up their CVs, even
though they have fewer hours to spare. Then
they hit the wall. “Mothers can’t ‘do it all’
because they are already doing a lot more,”
Torressaidin her address. “Then, whenamom
chooses to leave work or to work part-time, it
looks like a personal decision.”

Scientist-fathers, she noted, rarely face this
‘choice’.

Other researchers have corroborated both
the ‘hidden’ nature of parenthood in aca-
demicresearch and the productivity penalty
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Isabel Torres co-founded Mothers in Science to boost the careers of researchers with children.

for academic scientist-mothers.

Aaron Clauset, a computer scientist at
the University of Colorado Boulder, Allison
Morgan, then a doctoral student, and their
colleagues documented a publication deficit
for scientist-mothers in a 2017-18 survey of
more than 3,000 tenure-track faculty mem-
bersfrom 450 departments at US and Canadian
institutions. Respondents were in the fields of
computer science, business and history. The
study’sresults, which Clauset presented at the

“Alarge majority of faculty
are parents, but we often
hide our families from our
jobsinacademia.”

conference, showed that mothersinthe sample
published 74-83% fewer papers than fathers
during al5-year span early in their careers?.
Yet Clauset and Morgan’s study found that,
in the five years before a researcher’s first
child, future mothers’ and fathers’ productiv-
ity rates are nearly identical. With the arrival
of the first child, the mothers’ productivity
dropsimmediately, by up to48%. Thisdropin
productivity is not seen for researcher-fathers,
nor for non-parents who are the same age or
at the same career stage. The analysis found
that mothers in computer science produce,
on average, nearly 18 fewer papers than do
researcher-fathers over the 10 years after the
birth of their first child —agap that would take
Sextrayears of workina career to close.
Despitethebarriersthey face, mothers make
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up a significant slice of academia. Clauset
and Morgan’s study found that among
faculty members over the age of 40, nearly
three-quarters (71%) of women are mothers,
and that 82% of men are fathers. “A large
majority of faculty are parents, but we often
hide our families from our jobs in academia,”
says Clauset. “It gives the impression that we
don’thave afamily, or that we don’t care about
our families. Thatis so wrong.”

Uneven parental leaves

More than one-third of institutions covered in
the Clauset and Morgan study offered no paid
parental leave. For those that did, the average
length was 15 weeks for mothers and 12 weeks
for fathers (for an interactive breakdown of
these data, see go.nature.com/3aecocq).

All of this suggests to Clauset that
parental-leave policies ignore opportu-
nities to recruit and retain female faculty
members. Universities should all be offering
gender-neutral parental leave as a competitive
advantage and making it easy to use, he says.

Gender-neutral leave policies that give
women and men equal time off are more help-
ful than policies that give women extra time,
says Torres. Uneven policies “set families up
forunequal childcare burdens later”, she says.
“If only moms take leave, then they fall further
behind in their careers.”

She points to a proposed law in Iceland as
amodel for equalizing parental leaves. The
law would give both mothers and fathers six
months of leave, with one month allowed to
be transferred between the parents.

Biologist Fernanda Staniscuaski presented
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to conference attendees some ways that
parent scientists have advocated for mak-
ing maternity more visible in the Brazilian
research ecosystem. She founded the group
ParentinSciencein 2016, which has promoted
several solutions.

In 2018, the group petitioned Brazil’s
National Council for Scientific and Techno-
logical Development (CNPq) — whichruns a
national database called Plataforma Lattes
of nearly 7 million registered researchers
and their CVs —toinclude a field on the CV to
account for maternity leave. (In Brazil, moth-
ers get 4-6 months of paid maternity leave,
whereas fathers get 5-20 days.)

“It’s quite important, notjust toshowtherea-
sonforthedropinproductivity, butalsobecause
it makes maternity visible,” says Staniscuaski,
who is an associate professor at the Federal
University of Rio Grande do Sulin Porto Alegre.

The Brazilian group also petitioned for a
‘maternity clause’ to be added to research
grant or fellowship applications “to make
the competition more fair for mothers”,
Staniscuaski says. Since 2018, several Brazilian
funding agencies have agreed to the clause,
which uses either alonger span of years or a
correction factor to equalize the assessment
of mothers’ productivity with that of their
non-parent peers.

In May, Staniscuaski’s university voted to
implement the maternity clause during eval-
uations for newly recruited female staff who
had taken maternity leave in the previous
6-7years. “Ithoughtit would be a harder fight
thanitactually was,” she says. “But we have the
productivity-drop data to back it up, and you
cannot argue with the numbers.”

Buying time for new mothers

When Parent in Science surveyed Brazilian
researchers during the pandemic’, just 10%
of Black graduate-student mothers reported
beingable to continue their dissertation work.
“We were afraid that this would drive them
away fromgraduate school,” says Staniscuaski.

So the group crowd-funded more than
100,000 Brazilian reais (US$19,000) to sup-
port the cohort through the Tomorrow Pro-
gram, which funds final-year doctoral-student
mothers from minority ethnic groups. Each
student receives 705 reais per month from
April to December 2021 or until they gradu-
ate, whichever comesfirst. Recipients can use
the funds for whatever will help themto finish
their PhD programme. The need for theinitia-
tive was overwhelming, Staniscuaskisays, with
750 applicants for 26 slots.

Similarly, the Christiane Niisslein-Volhard
Foundationin Germany, started by the epony-
mous Nobel-laureate developmental biologist
in 2004, supports PhD-student and postdoc
mothers. The programme supports 40-50
scientists each year with €400 (US$474) per
month for up to 2 years. The mothers must

either be getting or have earned a PhD in
Germany, but use of the fundsis unrestricted.

“It is buying them some freedom to cope
with their duties” as both scientists and
mothers, said Gerlind Wallon at the confer-
ence, whois deputy director of the European
Molecular Biology Organization, based in
Heidelberg, Germany, and a director of the
foundation.

Getting leaders to take notice

In the wake of the conference, its organizers
are wondering how to ensure that proven
policies and solutions, such as fellowships for
women returning to work (see ‘Support struc-
ture’) and Brazil’s maternity clause, become
widespread globally.

Katie Perry, chief executive of the Daphne
Jackson Trust, which supports UK scientists
returning toresearch careers after family-care
breaks, says that she pitches returners as
those who have sharpened their multitasking,
prioritizing and decision-making skills. But
she thinks that real change will come when
policies are hitched to funding, such as when
the UK’s National Institute for Health Research
required medical-school departments to
achieve a certain gender-equity ‘grade’ to
receive funding. Decision-makers and other
administrators took notice. “Gender equity
suddenly went from a nicety to a necessity:
we’ve got to do it or we will get left behind in
the competition for funding,” she says.

Clauset agrees that funders have to get on
board. “The federal grant-making process
assumes families don’t exist,” says Clauset.
And, he adds, funding agencies need to make
family-friendly policies more equitable among
graduate students, postdocs and principal
investigators.

Both Perry and Clauset promote another
useful tactic: publicly identifying institu-
tions that exacerbate and perpetuate bad
practices. “I'd like to see slides at a scientific
conference that have five examples of univer-
sities with excellent practices and five univer-
sities that should be doing better,” says Perry.
“People do not want to be on the naughty list.”

Kendall Powell is a freelance writer in Boulder,
Colorado.
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Support
structure

Birthing parents who take extended breaks
from science, technology, engineering

and mathematics (STEM) careers face

an uphill climb to resume them. The UK
Daphne Jackson Trust supports researchers
returning to careers after a prolonged
break of two years or more for family,
caregiving or health reasons.

The charitable trust, based at the
University of Surrey, arranges two- to
three-year, part-time fellowships for
researchers in the sciences, technology
and other fields, matching them with a host
institution and a funding sponsor. Typically,
fellows are mothers returning from breaks
of five to eight years spent caring for more
than one child, but the fellowships are
open to anyone.

Since 1986, the trust has awarded more
than 400 fellowships and has an enviable
track record — more than 90% of fellows
remain long term in a STEM career, with
57% in research-based roles. Eight former
fellows have become full professors®.

Chief executive Katie Perry says that
success hinges not only on the funding
for fellows, but also on the advocacy that
the organization does. “We convince the
host institutions, the research supervisors
and the sponsors to work with us and
facilitate the next step for the returners,”
she says. Women who have taken childcare
breaks often encounter a high level of
discrimination in academia, says Perry. “That
culture still persists. It's bang out of order.”

Although no other organization is
specifically devoted to giving returners
hands-on help, some funding mechanisms
support re-entry, including funding
through the UK funder Wellcome and the
US National Institutes of Health (NIH).

The NIH’s Research Supplements to
Promote Re-Entry into Biomedical and
Behavioral Research Careers (also called
Re-Entry Supplements) can be applied
for by any principal investigator holding
a current NIH grant who wants to hire a
postdoc or faculty member re-entering the
research workforce after a one- to eight-
year break caring for children or older
people, or for personal health reasons. The
supplements cover salary and benefits for
up to three years, as well as US$10,000 for
supplies, travel or publication charges.

The US Society of Women Engineers also
has a STEM Re-entry Task Force that works
to connect returners with hirers.
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