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- ) exists in academia, especially at the highest positions. Here, I investigated gender bias in Brazilian post-
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graduate programs in Ecology at different hierarchical levels, as well as in project funding and scholarship
application success. I found evidence of a scissors effect, where women were the majority among stu-
dents (56%), while men were among Professors (64%). Furthermore, prestigious scholarship applications
submitted by women had higher rejection rates. Female ecologists were only awarded 29% of funded
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CAPES projects and, per grant, received almost half the amount of funding than their male peers. Brazil, like
Gender gap other countries, needs to pay more attention to gender disparities at the highest academic positions in
STEM science, and urgently apply measures to reduce them. Actions that support scientist mothers should be
Ecology and conservation implemented, such as considering maternity leave during career evaluations. Increasing the visibility of
CNPq researchers women and celebrating publicly their achievements could stimulate young women to pursue a career in

science and reduce the gender gap. Diversity improves our understanding of ecological phenomena and
optimize the success of conservation practices.
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Introduction

On 8 March 2017, Elsevier reported data about STEM papers
published by gender across 12 countries around the globe (Elsevier
Gender Report, 2017). These data were especially encouraging for
Brazil, which, together with Portugal, showed the highest percent-
age of women researchers (49%). Brazil also showed the highest
increase in the percentage of women researchers in the last 15
years (11%). Another report on the scientific productivity of Ibero-
american countries showed that, in Brazil, 72% of the papers had at
least one woman as one of the authors, being the country with the
highest percentage (OCTS-OEI, 2018).

This is certainly very encouraging for women in academia
around the world and, in particular, for Brazil, but a more detailed
analysis on the careers of women scientists is necessary to under-
stand if female presence has improved at all academic levels and
thus the gender gap is in fact reduced. Indeed, in many STEM fields,
even those where the proportion of women has typically been high
(e.g. Biology), the presence of women generally decreases with
increasing academic position, a phenomenon known as “scissors
effect” (Areas et al., 2020) or “leaky pipeline” (Pell, 1996), where
women scientists are more likely to leave academia after their
PhD (Hill et al., 2010). The presence of women drops substantially
going up the academic ladder, where very few women occupy the
most prestigious positions. The reasons behind the loss of women
scientists are considered to be the combination of several factors
that hinder the persistence of women in academia. Some of these
obstacles are represented by different forms of harassment (Clancy
et al., 2014; Johnson et al., 2018), maternity and a higher share
of household chores (Morgan et al., 2021), implicit bias such as in
recommendations and hiring (Dutt et al., 2016; Eaton et al., 2020;
Moss-Racusin et al., 2012), and lower research funding (Lee and
Ellemers, 2015).

The objective of this study was to quantify the presence of
female ecologists in academia at different career stages in Brazil,
and to investigate possible biases for funding. I thus analyzed
Ecology grant funding with a gender perspective. In particular, I
examined if there was a gender-biased application success that dis-
favored female ecologists that applied to prestigious productivity
scholarships. To investigate the existence of a scissors effect, I esti-
mated the percentage of women among students and professors in
ecology and conservation post-graduate programs. Studies on gen-
der bias in science and academia are mostly from North America
and Europe. Brazil is thus a perfect model country to investigate the
prevalence of gender bias in ecology, as it is the most biologically
diverse country in the World. Ecologists are professionals that play
a very important role in basic research on biodiversity and are very
involved in conservation efforts. Brazil is one of the countries where
biodiversity loss is highest and ecological studies and conservation
efforts are urgent. Quantifying the extent of gender bias is neces-
sary to amend this scenario and to make ecological conservation a
more inclusive field, thus leading to more effective and innovative
actions that are urgent in a megadiverse country like Brazil.

Methods

To investigate differences in funding between male and female
ecologists, I used data on all type of grants from the CNPq “Ecology
and Limnology” area that ended in 2015. CNPq (Conselho Nacional
de Desenvolvimento Cientifico e Tecnolégico) is the Brazilian
National Council for Scientific and Technological Development,
which is an agency of the Ministry of Science and Technology
that funds research. I obtained the data from the CNPq “Trans-
parency Portal” and analyzed the sum of the total amount of money
awarded, the average funding per project, and the number of
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grants awarded to male and female researchers in the “Ecology and
Limnology” area, which is the committee reserved for ecological
projects.

I also collected data on the number of female and male
researchers in the “Ecology and Limnology” area from the CNPq
website in October 2016. Every year, CNPq offers a 3-year Produc-
tivity Scholarship to the best researchers in various areas of Science
and Technology. These scholarships are very prestigious and are
divided into 1A, 1B, 1C, 1D and 2, being 2 the lowest and 1A the
highest category. I also used data from the 2017 CNPq Productivity
Scholarship applications for the “Ecology and Limnology” Commit-
tee and estimated the percentage of men and women who were
awarded each type of scholarship, as well as the percentage of those
who were not awarded the scholarship.

Finally, I collected data on professor and student genders for 29
post-graduate programs in different fields of ecology and conserva-
tion in Brazil using the Sucupira database in October 2016. Sucupira
is managed by CAPES (Coordenacdo de Aperfeicoamento de Pessoal
de Nivel Superior), a governmental agency of the Brazilian Min-
istry of Education, and includes all information on post-graduate
programs, thus providing a complete dataset for this research pur-
pose. Brazilian names are gender-specific, but whenever the name
was equivocal to define the person’s gender, [ looked it up online
and searched for information that could confirm it. I used a binary
gender classification, as gender identification is not included in the
Sucupira database. It would be ideal to use a more inclusive gender
classification system, but, because of the lack of it, binary gender
classification is most commonly used in studies of representation of
women (Santamaria and Mihaljevic, 2018), in spite of its limitation.

CAPES classifies the post-graduate programs with PhD and Mas-
ters courses on a scale from 4 to 7, where 7 is the highest status.
Professors in each program are divided into 2 categories: “Perma-
nent” and “Collaborator”. “Permanent” professors are the bulk of
each program and more numerous. Achieving this status requires
higher standards, which generally reflects a higher number of
publications and more advised students, than professors in the
“Collaborator” category. For each post-graduate program, I also
collected information on its CAPES score (4-7) and its geographi-
cal location (North, Northeast, Central West, Southeast, South). For
the post-graduate data, I calculated the % of women for each cate-
gory. I conducted one-way ANOVAs and Tukey’s HSD post hoc tests
to investigate if different CAPES scores and different geographical
regions affected the percentage of female professors (permanent
and collaborator together) and students. I also conducted a Pear-
son’s correlation analysis to see if female professor percentage was
correlated with female student percentage.

Results

With regards to the CNPq grants, the total funding awarded to
all ecology grants was R$6,954,162 and female ecologists received
overall 60% less funding (R$1,377,719) compared to their male
peers (Fig. 1). The average amount of funding per grant received
by male ecologists was R$103,267 (+R$121,335 SD) (62.3%), while
it was R$62,623 (+R$41.132 SD) (37.7%) for female ecologists
(Fig. 1). Male ecologists were coordinators of 54 (71.1%) grants,
while female ecologists coordinated 2.5 times less projects than
men (only 22) (Fig. 1).

In 2016, CNPq researchers included 126 men (63.3%) and 73
women (36.7%). In 2017, approximately one third (36%) of the
candidates that applied for a CNPq Productivity Scholarship were
women (Table 1 and Fig. 2). There were no 1A scholarship awarded
to either men or women, but for the 1B, 1C, and 1D categories,
women represented only one quarter or less of the recipients
(Table 1 and Fig. 2). Only at the lowest category (2) the percent-
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Fig. 1. Pie chart on the left shows the number of CNPq projects of the “Ecology and Limnology” area that ended in 2015 that got awarded to female and male researchers (%).
The pie chart on the right shows the sum of the total amount of money (%) awarded to all grants. The bar graphs show the average amount of funding per grant (on the left)
and the total amount of money including all grants. Error bars represent +1 Standard Errors.

Table 1

Distribution of CNPq scholarships of the Ecology and Limnology area awarded and rejected in the 2017 application.

CNPq scholarship type Number of women Number of men

Total number Proportion of women Proportion of men

1B 2 10 12 0.17 0.83
1C 1 3 4 0.25 0.75
1D 5 15 20 0.25 0.75
2 12 15 27 0.44 0.56
Not approved 20 29 49 0.41 0.59
Total 40 72 112 0.36 0.64
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Fig. 2. Distribution of CNPq scholarships applications of the Ecology and Limnology
area that were awarded (1B, 1C, 1D, 2) and rejected in the 2017 application process.
Percentage of male applicants are in dark grey and female in white.

age of women grantees (44%) was higher than the percentage of
women applying (Fig. 2). Forty percent of the applications submit-
ted by men were rejected, while 50% of those submitted by women
were rejected.

In the post-graduate programs, the average % female professors
(permanent plus collaborators) was 34.4% (+9.8 SD). The lowest %
female professor was 12.5%, while the highest, and the only one
above 50%, was 51.7% (Table S1). The average % female professor

20 -
10 A
0 p
CNPq Permanent Professor Student
Researcher Professor

Fig. 3. Percentage of women in different categories in the Brazilian Ecology Post-
Graduate programs and CNPq Researchers. The “Professors” category represents the
sum of Permanents and Collaborators. Error bars indicate +1 Standard Deviation.

in the Permanent category was 35.5% (+£11.0 SD), but none of the
programs had women presence over 50% — only at one Institution it
was exactly 50% (Table S1). The average % female student (Masters
and PhD together) was 55.7% (+7.1 SD), where the lowest presence
of female students was 40% and the highest was 72% (Table S1).

I did not find significant differences in the % female profes-
sor between CAPES score (F;7=0.16, p=0.69) nor geographical
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Box 1: Schematic diagram of the multiple factors
affecting the persistence of female researchers in
academia. * indicates data reported in this study.
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regions (F424=1.77,p=0.17) (Fig. S1). However, while CAPES score
had no effect on the % female students (F;7=0.38, p=0.54), the
geographical region did (F4,4 =3.83, p=0.015), as the programs in
the North were those with the lowest percentage of female students
(Fig. S1). There was no significant correlation between % female
students and % female professors (R=0.25, t=1.36, p=0.18).

Discussion

This study showed that, even in Brazil, where there is an appar-
ent gender equality among researchers across disciplines (Elsevier
Gender Report, 2017), in the field of Ecology there is still a pervasive
gender bias in funding and women representation. The presence
of women decreases going up the academic ladder in the post-
graduate programs, thus showing a clear scissors effect (Areas et al.,
2020). There is a clear gender bias at the professor level, but among
students, women are the majority. Male professors were always the
majority in all graduate programs, except one, on average being
almost twice the number of female professors, and sometimes
being 3-4 times more. On the contrary, the majority of programs
was female-biased among students (55.7%). We thus observed a
decrease in the presence of female ecologists throughout the aca-
demic career. What remains to be understood is: (1) why women
leave their academic careers, and (2) how to avoid them leaving.
My data provide some indication of possible causes, as they show
that women ecologists receive much less funding for their research,
both in terms of number of projects awarded (29%) and of aver-
age amount per grant (almost half the amount awarded to men).
Also, women had lower CNPq Productivity Scholarship applica-
tion success compared to their male peers, as the share of female
scholarship awardees was lower compared to the share of female
applicants, which is likely the result of implicit bias.

There are some possible explanations for the drop in women
presence in academia (Box 1). One is that the professor sex ratio
reflects the students’ sex ratio of several years back. In this sce-
nario, we should expect the professor sex ratio to slowly get closer
to the current students’ sex ratio. This, however, does not seem to be
a likely scenario, as shown, for instance, in Physics, where, across
10 years, female undergraduate % increased slightly, but women
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percentages at higher levels remained similar (Barbosa and Lima,
2013). This suggests that the forces that are driving women out
of academia did not fade out throughout the years and are still
present. On top of this, in Brazil there are no affirmative actions or
any other policies or institutional incentives to encourage women
to continue a career in STEM and to ensure gender equality in
academia (e.g. Athena Swan in the UK). Such policies have increased
women leadership and funding (Ovseiko et al., 2020) and should be
implemented in Brazil as well.

Women leave academia mostly at the post-doc levels for a num-
ber of different reasons. For instance, female candidates receive
worse recommendation letters for job applications compared to
their male fellows when applying for post-doc positions (Dutt
et al., 2016). Implicit bias against female scientists, which is an
unperceived and unconscious perception that women are less capa-
ble than men, can be very strong, possibly representing one of
the main factors that negatively affect a woman'’s persistence in
academia. The strength of implicit bias against women has been
shown in many different circumstances with important conse-
quences for hiring success, citation rates, funding (Calaza et al.,
2021; Eaton et al., 2020; Lariviére et al., 2013; Moss-Racusin et al.,
2012; Witteman et al., 2019). For instance, during grant evalu-
ations, women are evaluated less favorably or have to be much
more productive to get the same score as men (Lee and Ellemers,
2015; Wenneras and Wold, 1997; Witteman et al., 2019). Indeed,
double-blind review processes have been shown to increase by 8%
the acceptance rate of papers with women as first author in the
journal Behavioral Ecology (Budden et al., 2008). My results show
that female ecologists in Brazil are much less successful in secur-
ing grants and scholarships and implicit bias might be playing a
very important role for this negative outcome. Funding is crucial
to be able to conduct research and maintain lab activities and stu-
dents. Thus, gender-biased funding success inevitably reflects on
productivity and grant evaluations are heavily based on the appli-
cant’s number of publications, creating a vicious circle that makes
it more difficult for women to achieve success. Possible solutions
to overcome the problem of implicit bias and funding gap is to
employ double-blind review processes and to give more impor-
tance to the project evaluated than to the researcher’s cv (Raymond
and Goodman, 2019). This last practice has been shown to dimin-
ish the gender gap in funding (Witteman et al., 2019) and it should
be more widely applied, especially in Brazil, where evaluations are
strongly based on the applicants’ cv. Grants specific for women,
such as that implemented by the L’Oréal-UNESCO For Women in
Science Program (https://www.forwomeninscience.com), should
also be implemented on a larger basis.

Another important factor that could be driving women out of
academia is the lack of role models for female students. Among
the most-cited scientists (Ioannidis et al., 2020) in Brazil, women
only represented a very small percentage (11%) - for the Ecology
subfield they were only 4 out of 32 (Oliveira et al., 2021). Women
do not see themselves represented at the upper levels and they
thus manifest low self-confidence and a feeling of non-belonging
(Shen, 2013).Small steps to reduce gender gap can be made by cele-
brating female ecologists’ achievements to increase their visibility.
Scientific societies also need to increase female speakers during
conferences, especially in plenaries. But more actions are needed,
such as quota for women for the highest academic positions and
achievements.

Sexual harassment can also be playing a role in discouraging
women to continue in academia. The academic sector shows the
second highest levels of sexual harassment (58% of women report-
ing cases), preceded only by the military sector (Johnson et al.,
2018). Sexual harassment and assault have also been reported at
high rates during fieldwork (Clancy et al., 2014), which is a funda-
mental component of ecological and conservation research. Even if
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perpetrators of sexual harassment can be both men and women,
that performed by senior men towards more junior women is
the most frequently reported (Clancy et al., 2014). Having a more
gender-balanced composition of researchers, especially in more
senior positions, could decrease the occurrence of such type of
harassment, especially during fieldwork, and thus improve women
permanence in academia. More actions need to be taken to pun-
ish harassers, to educate the academic community to identify and
avoid harassment and microaggressions, and to make academia a
safe place for women and other underrepresented groups.

Lastly, probably one of the most important factors that drives
the decision of a woman to leave academia is the lack or paucity of
support policies for mother scientists. Maternity has been shown
to be a determining factor in reducing women scientific produc-
tivity and influencing the decision of leaving academia (Ceci et al.,
2014; Morgan et al.,2021; Myers et al., 2020; Santos Machado et al.,
2019). Maternity can represent an even bigger obstacle for ecolo-
gists, as they are often required to spend long periods away in the
field to conduct their research, which could be unfeasible when
having small children. Maternity should be considered in project
and scientist evaluations to avoid a motherhood penalty, which
is even stronger among early-career women (Lutter and Schréder,
2020). In the last couple of years, in Brazil, some grant calls have
included a differential evaluation for researchers who are mothers,
such as longer periods for cv evaluations (e.g. increasing one year
for each child), or correction factors for project or cv scores (for
a list see www.parentinscience.com). This should be universally
implemented, together with other actions such as the creation of
specific grants for mothers and early-career women. Unfortunately,
the pandemic has the potential to further deepen gender bias in
academia, as mothers and black women have been hit much harder
than their male peers (Myers et al., 2020; Staniscuaski et al., 2021a).
Implementing gender-oriented policies to avoid setbacks driven by
the pandemic is thus urgent (Maas et al., 2020; Staniscuaski et al.,
2021b).

A gender-balanced community at all hierarchical levels in the
field of Ecology and Conservation can lead to better and more
innovative science (AlShebli et al., 2018; Duffy et al., 2021; Maas
et al., 2020; Nielsen et al., 2017) and thus guarantee more effec-
tive conservation practices (Maas et al., 2019). Just as less diverse
ecosystems perform worse than more diverse ones (Tilman et al.,
2014), homogeneous research teams could bring narrower per-
spectives and more limited conclusions in ecological studies and
conservation measures (Duffy et al., 2021). The lack of inclusion
of women and other underrepresented groups can lead to biased
perspectives and a reduction of transdisciplinary thinking which
can decrease the success of conservation actions (Maas et al.,
2019). Strengthening inclusion, equity, and diversity, involving
more women and more people from underrepresented groups (in
terms of ethnicity, socio-economic conditions, sexual orientation),
needs to be a priority for everyone in academia to improve our
understanding of ecological phenomena and optimize the success
of conservation practices.
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