
W omen are underrepresented i n open 
source software (OSS) communities.  Despite 
the efforts taken by OSS organizations 
to increase gender diversity and place 

more women in leadership positions, the numbers are 
still low. Women represent approximately 10% of the 
 contributors and are underrepresented in central OSS 
roles, although they are better represented earlier in the 
joining process (for example, in mentoring programs). 

Women’s participation has increased in 
recent times, but those who contrib-
ute report having only a few hours 
per week to devote to OSS.1 Although 
OSS projects idealize a meritocracy 
wherein quality speaks for itself, sev-
eral biases undermine women, who 
feel that their quality is not able to 
speak for itself and report experienc-
ing “impostor syndrome.” Gender bi-
ases can represent a “glass floor” and 
a persistent barrier to entry.

Women are one of the gender minorities, and gender 
is one of the aspects of diversity. Diverse software teams 
are more likely to understand user needs, contributing to 
a better alignment between the delivered software and its 
customers. Diversity further positively affects productiv-
ity by bringing together different perspectives, and fos-
ters innovation and problem-solving capacity, leading to a 
healthier work environment. Reducing the gender gap in 
OSS projects requires not only attracting but also retain-
ing women.

Women could decide to leave a project if diversity is 
not a priority.2 Note that in this article, we use the term 
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gender as a socially constructed con-
cept, where gender identification, 
display, and performance might or 
might not align with a person’s sex as-
signed at birth. To reflect this social 
concept of gender, we use the terms 
women and men as shorthands for peo-
ple who self-identify as such. In many 
cases, women drop out because their 
jobs are not aligned with their motiva-
tions. Understanding the reasons be-
hind the decision to step out of a proj-
ect or role can help create strategies to 
increase retention. In this article, we 

summarize what is known about the 
challenges faced by women, strategies 
that are in place, and what else can be 
done to change this landscape.

WHAT DO WOMEN FACE?
A recent study that mapped the litera-
ture1 has shown that women face a vari-
ety of challenges in OSS, as discussed in 
the following and illustrated in Figure 1.

Lack of peer parity
Feeling outnumbered and alienated, 
women can feel more comfortable and 

accepted by other women, and frus-
trated when they are “the only woman in 
the room.” Women reported feeling in-
visible in larger male-dominated groups.

Noninclusive communication
In a recent survey,3 roughly one-third of 
women reported that they experienced 
written or spoken language that made 
them feel unwelcome in OSS interac-
tions. Discriminatory expletives, swear 
words, and negative critiques often used 
in code reviews and mailing lists may 
be especially insulting to women. Awk-
ward communication styles and terms 
usually associated with men (for exam-
ple, “guys”) can also impact women.

Toxic culture
In a survey from 2022,3 women re-
ported twice as many threats of vio-
lence than men in the context of OSS. 
Incidents of symbolic violence and ha-
rassment against women can hinder 
their access to the community, such 
as when men decide to “hire that one 
because she is hot.”4 Women also need 
to prove themselves (prove it again) 
constantly, and face judgment, abuse 
and discrimination, offensive talk, 
and feel obliged to remind men not to 
“stare and point” at them.

Impostor syndrome
Women often report experiencing im-
postor syndrome, a psychological con-
cept about a pattern of behavior wherein 
people doubt their abilities and experi-
ence a persistent fear of being exposed 
as a fraud. Impostor syndrome in OSS 
can be amplified by the hostile and 
toxic culture that pervades commu-
nities. Despite being knowledgeable 
and professionally well settled, women 
may be more reluctant to publicly dis-
play their work.

Community-reception issues
Women generally feel restrained when 
communities nullify them when they 
do not have enough skills to provide 
contributions on their first day. When 
trying to find a mentor, upon discover-
ing their mentee’s gender, male mentors 
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As it turns out, like in much of society, some voices are louder and more 
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FIGURE 1. Challenges faced by women when contributing to OSS.1
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can treat the relationship as a dating 
opportunity. As a result, many women 
use fake accounts and hide their gen-
der “so that people would assume [they] 
were male.”2

Stereotyping
Women, more often than men, encoun-
ter language or content that makes 
them feel stereotyped, boxing them into 
caretaker and parental roles. Both de-
scriptive (how women are) and prescrip-
tive (how women should be), gender 
stereotypes and the expectations they 
produce can compromise women’s ca-
reer progress. Academic literature has 
shown that implicit stereotypes about 
gender and science, technology, engi-
neering, and mathematics (STEM) have 
profound effects on girls’ and women’s 
interest, confidence, and persistence 
in STEM education and careers.5 Sim-
ilarly, gender roles and “macho” atti-
tudes can cause gender inequalities in 
OSS communities.4

Glass ceiling
According to a Linux Foundation survey 
from 2021,3 women still perceive they 
have fewer opportunities than men to be 
a part of the decision-making process in 
OSS. Although women are increasingly 
present in community-centric roles,6 
they still represent less than 10% of the 
leaders.7 Several studies found women’s 
participation ranges from 4.3% as core 
developers to 14.2% as participants of 
Google Summer of Code, showing that 
they are better represented earlier in the 
joining process (for example, in mentor-
ing programs) than in core roles. When 
looking at participation rates, only a few 
women join OSS to increase their job op-
portunities. However, if they join, after 
becoming contributors, this motivation 
increases. This represents the “shifting 
belief” that women have in OSS toward 
building a career, which increases only 
after overcoming the barriers to joining 
and becoming contributors.1

Gender-biased peer review
Although women can have merge- 
acceptance rates nearly equivalent to or 

slightly higher than men, there is a bias 
against women’s contributions when 
the gender is identified, and women 
perceive this bias. Still, the code sub-
mitted by women often have lower 
churn per comment, women have to 
wait longer to receive initial feedback 
for their code changes, and their review 

intervals can last longer than men’s.1 As 
a consequence of the challenging envi-
ronment, women often decide to hide 
their gender when contributing to OSS.

HOW ARE WE DEALING  
WITH THAT?
There are several strategies that OSS 
communities employ to increase wom-
en’s participation, as discussed in 
the following and illustrated in Fig-
ure 2. OSS communities can promote 
awareness of the presence of peers 
and recognize women’s achievements 
(visibility) by publishing success sto-
ries of women, having the potential 
to attract more women, and retaining 
women who are already contributors. 
Considering that this media expo-
sure can include women’s posts and 
pictures, this action also helps to des-
tereotype the OSS contributor, which 
has usually been associated with im-
ages of men.

Promoting women-specific groups 
and events is an easy first step for com-
munities, and it can be done, for exam-
ple, by creating a women-only forum. 
This strategy can be a part of greater ef-
forts to encourage and welcome women, 
which can include mentoring or inviting 
women to contribute to specific activi-
ties. Another action that can help is cre-
ating and enforcing a code of conduct by 
providing online training and transpar-
ency about the punishments for those 
who violate it.

Still, training can be offered (pre-
paring mentors to guide women) for 
allies who advocate for women. Con-
tent of the training can include prac-
tical examples of acceptable and non-
acceptable behaviors to avoid toxicity. 
One place where toxicity can manifest 
is in communications via comments 

in code reviews and in mailing lists 
and forums. Code reviewers may need 
education support to articulate their 
review comments in a way that builds 
relationships. One strategy could be 
providing review templates that help 
developers use inclusive words and 
employing empathy to help promote 
inclusive language.

HOW FAR ARE WE?
The rates of women in OSS have in-
creased over time but at a slow pace. 
Many organizations now have business 
goals that increase the rates of women 
in their teams and in leadership posi-
tions. However, women want to have 
opportunities, but not due to benevo-
lent sexism—that is, only because they 
are women—that often brings sexist 
antipathy. They want equal conditions, 
treatment, and opportunities for real-
izing their full potential.

It is clear that there is still a large 
gender disparity in OSS contribu-
tors. However, the gender disparity is 
less pronounced in the initial stages 
(for example, as students of Google 
Summer of Code). There is attrition 
of women contributors as they move 
through their pathways, making them 
underrepresented in core and leader-
ship roles—the leaky pipe phenom-
enon. This attrition can be a conse-
quence of the several sociocultural 
challenges faced by women during 
the process. Women face gender bias 

Diverse software teams are more likely to 
understand user needs, contributing to a better 

alignment between the delivered software  
and its customers.
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in communication, acceptance in 
the community, and lower con-
tribution-acceptance rates when 
they explicitly identify themselves 
as women. Although mentorship 
events enhance (women) partic-
ipants’ sense of competence and 
increase the chances of future con-
tributions’ values, these programs 
alone are insufficient as women 
do not stay long enough to become 
project leaders. The majority of the 
challenges that women face or the 
reasons for women leaving OSS are 
sociocultural in nature and not re-
lated to technical skills. The exist-
ing research1 suggests that women 
are as productive as their male 
colleagues in an inclusive OSS proj-
ect, sometimes more so. Therefore, 
strategies that help create an inclu-
sive environment geared toward 
retaining and mentoring women 
are needed to fix the leaky pipeline.

Recognition and empowerment 
are strong strategies to fight im-
postor syndrome, but although 
attaining promotion to leadership 
is not easy, serving in a high posi-
tion can be even more challenging. 
Women often lack the support or 
authority to accomplish their stra-
tegic goals. Empowering women 
is not only about promoting them 
to leadership but preparing them 
for the position and also giving 
them the proper authority. More-
over, as women often have social 
motivations (for example, k in-
ship), and the reported challenges 
are also social, there is a conflict 
between their expectations and 
reality, which can explain why 
women are not joining or staying 
in OSS projects. When women join 
an OSS project expecting to find 
other women around and friendly 
colleagues, but instead find lack of 
peer parity and face a toxic culture, 
this directly conflicts with their 
motivations. The lack of peer par-
ity can be alleviated by attracting 
more women, which can be accom-
plished by understanding that they 
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may have different motivations and 
career goals to achieve their “pots of 
gold,” thereby also recognizing differ-
ent types of contributions.6

We observed a recent growth in the 
creation of codes of conduct in OSS proj-
ects. But is unclear how these are en-
forced and, for them to work, enforce-
ment is key. Although having a code 
of conduct will not prevent sexism, it 
indicates to everyone who engages in 
sexist behaviors that such actions will 
not be tolerated in the project. Commu-
nities should put mechanisms in place 
to implement the code and show that 
violations have consequences.

T here is still much work ahead for 
OSS, the software industry, and 
us as a society to create a more 

diverse and inclusive environment. 
We hope to enlighten actions toward 
reducing the perceived challenges and 
(more importantly) increasing aware-
ness about the structural and cultural 
hurdles imposed on women that nega-
tively influence diversity in OSS. 
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