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Primary text

Academic productivity is often defined as the number of published scientific
articles, citations, and grants a scientist achieves (Sarli and Carpenter, 2014). It is
considered an objective metric of a researcher’s impact or ability in their field (Sarli and
Carpenter, 2014) and is used to rank competitors for research funding, job openings, and
other competitions (Bol et al., 2018). However, systematic biases against traditionally
marginalized groups (women, people with disabilities, BIPOC—black, indigenous, and
people of color, people from the Global South, and 2SLGBTQIA+-two-spirit, lesbian,
gay, bisexual, transgender, queer, intersexual, asexual, and others), can impact their
productivity, making the currently used academic productivity metric a biased index of
scientific merit, besides also impacting the way that this productivity is evaluated. Such
systematic biases are demonstrated by empirical evidence, which we discuss below.
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Among articles published in journals listed in the Nature
Index between 2008 and 2016, only 33.1% were led by
a woman, and 18.1% have women as senior authors (last
authorship) (Bendels et al., 2018). In addition, among leading
journals in ecology, evolution, and conservation, not only
women are underrepresented as first authors, but also people
from countries of the Global South (Mass et al., 2021).
Despite the presumed impartiality and objectivity in editorial
decisions and peer-review, social stereotypes are likely to
have a role in the biases against female authors by their
(primarily male) editors and reviewers (Liévano-Latorre et al.,
2020). In addition, women are less likely to be cited even
if presenting the same number of publications in the same
journal profile as men (Fox and Paine, 2019), thus receiving
less peer recognition for their work and hampering their
scientific impact (Rossiter, 1993). Women must publish twice
as many papers to be considered as competent as men
(Wenneras and Wold, 1997). In an experiment evaluating
applicants for a laboratory manager position with an identical
Curriculum randomized to assign female or male names (Moss-
Racusin et al.,, 2012), male applicants were rated significantly
more competent and hireable than identical female applicants
(Wennerds and Wold, 1997), highlighting the gender bias in
academic evaluation.

Although these effects are well-known for cisgender women
(i.e., those whose gender self-identification corresponds to
binarization), the intersections with other underrepresented
groups are likely to potentiate existing biases (Metcalf et al,
2018). For instance, impostorism [i.e., the lack of confidence
in one’s ability or intelligence despite evidence of high
performance (Clance and Imes, 1978)] disproportionately
affects African American female students, often leading to
higher levels of anxiety and discrimination-related depression
(Colkdey et al, 2017). Not surprisingly, female researchers
from ethnic minorities and non-traditional gender identities
or sexual orientations are rare in most academic leadership
positions (Nelson, 2019; Aguirre, 2020). Such a lack of role
models and vulnerability-specific mentoring undermines self-
confidence and magnifies impostorism and related mental
health issues for these underrepresented (Hinton et al., 2020),
ultimately creating toxic workplaces (Chrousos et al., 2020).
The 2SLGBTQIA+ community, for example, reports higher
levels of harassment, bullying, or exclusionary behavior in the
scientific environment (Gibney, 2019), which directly affects
productivity (Aguirre, 2020). Such issues favor traditionally
dominant and privileged groups, such as middle-aged, white,
male, and cisgender scientists from developed countries with
a more extensive research network of similar peers, who face
fewer setbacks in their scientific education and thus are likely
to present more established careers (Bol et al, 2018; Diele-
Viegas et al., 2021). Therefore, people from underrepresented
groups are supposed to play the same “game” but are, from the
beginning, penalized by the underlying “rules.”
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The systematic biases on productivity render the implicit
synonymization between a “good leader” or “successful
researcher” with a “productive scientist.” However, asymmetries
in evaluation systems further benefit previously successful
scientists, leading to the Matthew Effect, or positive feedback in
which people from privileged groups are more likely to have
won prior grants or awards and thus receive more favorable
evaluations than people from marginalized groups (Bol et al,
2018). On the other hand, early-career researchers and people
from marginalized groups are usually prejudiced in the race
for funding, being systematically underfunded (Woolston, 20205
Stevens et al., 2021). This award-winning feedback ultimately
forces marginalized groups to cope with repeated rejections,
undermining their personal and professional development
(Jaremka et al., 2020).

To address the inequalities mentioned above in the
professional outcomes of underrepresented groups in academia
and develop solutions, we must first recognize the structural
biases related to the current criteria of productivity, success,
and leadership. Then, we must offer solutions considering
the inequalities to balance this unbalanced competition and
implement strategies to support the underrepresented groups
in achieving their goals. Herein, we list several strategies that
can be undertaken to achieve more equitable and fair academia
by balancing the competition. The suggested strategies are not
exhaustive, but we consider anecdotal evidence based on our
experiences as researchers from underrepresented groups in
STEM fields and, more importantly (Hipolito and Diele-Viegas,
2022), empirical data from recent studies published on this topic.

Balancing the competition

Strategies to mitigate biases on the academic race to a
successful career must account for the multiple layers of
discrimination pervasive in STEM fields as a reflection of
our society (Figure 1). A first step toward avoiding systematic
biases in the scientific competition is to guarantee diversified
evaluation committees, editorial and peer-review boards,
scientific society boards, and scientific meeting convenors.
Affinity bias (the tendency to prefer people like yourself) can be
a powerful weapon to rebalance inequalities if used not for, but
against academia’s homogeneity, especially in STEM (Demarest
et al., 2014).

Strategies to minimize minority productivity gaps
should specifically target its causes. Affirmative policies
can be implemented to rebalance scientists’ recruiting from
underrepresented groups (Dicle-Viegas et al., 2021). Strategies
to mitigate minority productivity gaps should specifically target
its causes. In this context, it is essential to highlight that the
demands and adjustments of social evaluations are not about
privileges, but about recognizing the biased conditions these
marginalized, underrepresented, and disadvantaged groups

frontiersin.org


https://doi.org/10.3389/fevo.2022.1021812
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org

Diele-Viegas et al.

10.3389/fevo.2022.1021812

X

ACADEMIC RACE

AR m gm gm X

2SLGBTQIAFPHOBIA RACISM ABLEISM

UNDERREPRESENTED
GROUPS

FIGURE 1

CISGENDER NON-ZSLGBTQIA+
WHTE WOMEN

Academic race and its obstacles for a successful career in STEM considering the intersections between underrepresented groups. 2SLGBTQIA+
= Two-spirit, lesbian, gay, bisexual, transgender, queer, intersexual, asexual, and others.
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experience given the social structure we are immersed in,
analyzing their specific reality, and requiring the appropriate
specialized and differentiated assistance they need. In other
words, academia replicates the social inequalities, and we must
take them into consideration to promote a more equitable space.

For instance, women, parents (especially mothers),
caregivers, and social and ethnic marginalized groups are
disproportionately burdened with household chores (Goulden
et al, 2011), especially under social isolation and child
homeschooling during the COVID pandemic (Hipdlito et al,
2020). Therefore, their productivity should not be evaluated
under the same standards (Hipolito et al., 2020). It is crucial to
consider a different period of scientific activity for productivity
evaluations based on maternal/parental leaves and other
personal-related leaves from work (Hipolito et al., 2020).
In addition, allowing for different submission modalities or
implementing flexible deadlines (Ahn et al, 2021) for grant
proposals, reports, and returning reviews could be essential to
improve their productivity rates (Mogro-Wilson et al., 2022).
Post-pandemic nurseries, daycare centers, and flexible and
reduced working hours will benefit academic mothers and
caregivers (Hipolito et al., 2020).

To retain and promote scientists from underrepresented
groups, scientific institutions must also ethically divide the
communal, administrative, and mentoring labor among
researchers at different stages of their careers so that minority
and early-career scientists can protect their research time
and gain proper recognition for their work (Mogro-Wilson
et al, 2022). Nevertheless, aspects of teaching time and
quality, mentorship (especially of undergraduate students who
demand more significant effort and investment), university
outreach projects, and student-focused services in scientific
and educational institutions should also be considered in
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science competitions. These activities are usually undervalued,
time-consuming, and penalize investment in publications but
are of pivotal importance in young scientists’ training and
societal development (Bird et al., 2004).

Therefore, as (mostly) early-career scientists from
underrepresented groups, we urge that the criteria used to
evaluate STEM productivity, success, and leadership capacity
must be broader and diversified, avoiding a quantitative
metric exclusively focused on paper production and impact
factor (Abramo et al,, 2011). We stress the urgency to weigh
traditionally accepted metrics of productivity and leadership,
such as the number of published papers or the h-index, by
historical intersectional layers of oppression to which grantees
have been subjected. Further, guaranteeing a diversified
evaluation board regarding ethnicity, gender, sexual identity,
and geographical origin allows different narratives to be voiced
equally and better evaluated, leading to more inclusive graduate
programs for students and faculty.
the

more inclusive application forms considering gender and

Concerning funding agencies, we recommend
race/color/ethnicity identity (Sato et al, 2020). We also
recommend that funding agencies follow the peer-review
process of scientific journals and provide unsuccessful
applicants with more precise, accessible, and explanatory
information on their evaluation scores and rejection decisions.
This transparency and objectiveness may encourage near
winners to conclude that the future odds are worth investing
additional time and effort in a new application, besides directing
efforts to the evaluation elements that were less scored and
need improvement.

Finally, we must recognize, systematize, and understand
the social biases that academia falls prey to. Diversity data

collection is crucial for mapping the social structure of

frontiersin.org


https://doi.org/10.3389/fevo.2022.1021812
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org

Diele-Viegas et al.

academia and understanding the patterns of who is winning
(and who is losing). Some institutions are using this data to
balance the competition by implementing specific actions,
such as fellowships for underrepresented groups (e.g.,
United Negro College Fund; https://uncf.org/scholarships).
Nonetheless, this is not generalized for funding agencies
everywhere, and some underrepresented groups still lack
representation in standardized large-scale diversity data
collection. For example, the 2SLGBTQIA+ are often
misrepresented by having the option to self-identify with
only the most mainstream identities (gay, lesbian, bi), and
multiple equally valid identities are left out. Therefore, we
support large-scale attempts to collect data on diversity, but
it needs to be aligned and directed by the people in these
underrepresented groups.

Most of the authors of this piece belong to the Kunha
Asé Network of Women in Science (RKA), a female-led,
Latin-American non-governmental and collaborative initiative
anchored on the principle that diverse participation in
STEM is a fundamental step toward building a fairer
society for all. In conclusion, we believe that the different
identities, characteristics, and personalities must be stimulated
across scientific fields during all academic careers. Thus, we
believe that a comprehensive approach focused on increasing
diversity in academia, besides ethical value per se, will
breed innovation once underrepresented groups produce
higher scientific novelty (Hofstra et al, 2020). Thus, we
urge more comprehensive evaluation criteria to replace the
current definition of productivity, leadership capacity, and
scientific merit in the researchers’ evaluation. A more ethical
venue to rank researcher competitors to combat known
biases in academia is highlighting the applicant’s quantitative
accomplishments, background, and personal context. Such
change is urgently required if academia intends to be a
fair arena where early-career researchers or underrepresented
groups are not penalized and set aside from the game. As we
move toward the post-pandemic world, diversity, equity, and
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