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Abstract—Women represent less than 24% of the software
development industry and suffer from various types of prejudice
and biases. In Open Source Software projects, despite a variety
of efforts to increase diversity and multi-gendered participation,
women are even more underrepresented (less than 10%). My
research focuses on answering the question: How can OSS
communities increase women’s participation in OSS projects?
I will identify the different OSS career pathways, and develop
a holistic view of women’s motivations to join or leave OSS,
along with their definitions of success. Based on this empirical
investigation, I will work together with the Linux Foundation
to design attraction and retention strategies focused on women.
Before and after implementing the strategies, I will conduct
empirical studies to evaluate the state of the practice and
understand the implications of the strategies.

Index Terms—open source software, women, gender, diversity,
inclusion, participation, success, career

I. RESEARCH PROBLEM AND MOTIVATION

Gender diversity has positive effects on productivity, bring-
ing together different perspectives; improving outcomes [1],
innovation, and problem-solving capacity; and leading to a
healthier work environment [2]. A diverse development team
is more likely to properly comprehend users’ needs and
contribute to a better alignment between the delivered software
and its intended customers [3]. Despite this, women represent
only 5.2% of contributors in Apache Software Foundation [4],
one of the largest and best-known OSS communities. More
broadly, women represent 10.35% of OSS contributors [5],
only 9% of GitHub users [6], and author less than 10% of
contributions [7, 8]. I will investigate women’s participation
in OSS, including their motivations to join, what attracts them
to OSS, the pathways they follow as they evolve on a project
(or to achieve their perceptions of success), the challenges they
face and their motivations to stay, take breaks or leave, what
retain or repeal them from OSS. Ultimately, the overall goal of
this project is to help OSS projects devise strategies to attract
and retain women, while helping these women contributors to
attain their own goals.

II. BACKGROUND AND RELATED WORK

Strategies suggested by previous work to attract and retain
women include issuing code of conduct statement [9, 10, 11];
adopting feminist and social justice principles [11], promot-
ing women to leadership positions [7], providing places for
women to build their leadership capacity and to engage in

the development of the community with norms and values
consistent with their own vision [12], focusing on the first
social experiences through programs such as mentorships [13],
and fixing the gender-bias issues in non-inclusive tools and
infrastructure [14]. Some strategies that are discouraged by
the literature include setting quotas for women. Just increasing
the proportion of women can lead to questioning stereotypes
and decisions to simply re-classify types of work that are cur-
rently packaged in masculine-feminine stereotyped specialties.
Another discouraged strategy is related to coding schools that
train women in specialties where they are already represented.
These schools might perpetuate the disadvantage of women
by their femaleness of behavior, and contribute to gender
homophily by creating more women-to-women ties among the
participants. [15].

III. APPROACH AND UNIQUENESS

My research comprises three stages and adopts mixed
methods to accomplish its goal, as depicted in Fig. 1. I have
already finished Stage 1 and have begun Stage 2, exploring the
career pathways, goals, definitions of success, and motivations
that influence the decisions of a contributor to join, stay, take
breaks, or challenges that can drive a contributor to leave an
OSS project. The studies include all genders as I want to
compare findings between genders. My hypothesis is that an
OSS community or organization can better attract and retain
contributors when considering both their motivations and the
multitude of factors that underpin their definition of success.
For this purpose, I will create strategies to 1. attract and retain
women based on the forces compelling them to join and stay
in OSS, and 2. diminish the forces compelling them to drop
out of OSS, as depicted in Fig. 2.

In our previous studies about contributors’ motivations for
joining and staying in OSS [16] and their perceptions of what
it means to be successful in OSS (currently under peer review),
I observed that while motivation and success perceptions are
interrelated and complement each other, they are forces that
can play different roles. An example is one of our participants,
who reported being motivated to join by “reputation”, but who
perceived success as “getting paid to contribute”. Individuals
with diverse backgrounds and understandings of success may
need different engagement strategies [17]. By knowing that
success is polyvalent in OSS, communities can leverage dif-
ferent definitions of success to support the growth of diverse
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1 Study based on a survey about current motivations
OSS contributors have to join and stay in OSS

Study based on interviews to find the many career
pathways followed by successful OSS contributors

Study based on interviews and survey to
understand being successful in OSS
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Systematic literature mapping about 
the women's participation in OSS

Case study based on data mining, interviews, and survey to understand women
challenges, pathways, perceptions of success and motivations in Linux Kernel
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Design of strategies to increase
women participation in OSS

Case study to implement strategies on Linux
Kernel, assess the use and evaluate results

Strategies to attract and retain
women in OSS projects

Fig. 1. Research Design
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Fig. 2. Strategies focused on the forces to join, stay, and leave OSS

individuals. For contributors who consider success as ”Having
contacts in several different communities”, communities can
promote meetups to help increase social capital. I aim to hear
from women, as the target population who will be benefit from
my study, what motivates them, how they perceive success, and
the challenges they face. All empirical data will be collected
from current contributors and those who left Linux Kernel, and
strategies will be modeled based on holistic comprehension
of motivation, success and challenges. The strategies will be
applied and evaluated by Linux Kernel community.

IV. RESULTS AND CONTRIBUTIONS

I have been investigating the many career pathways that
successful contributors from several communities follow in
OSS. This study was published in a paper [17] (CSCW 2020,
honorable mention award). I have also been investigating
motivations to join and stay in OSS [16] (ICSE 2021, main
research track) and perceptions of success in OSS. Besides
extending and integrating these preliminary results, I am
conducting a deeper investigation in a case study (Linux
Kernel). I will mine software repositories and use a survey to
understand the challenges, pathways, perceptions of success,
and motivations that women face in Linux Kernel. I will
also interview contributors to Linux Kernel, who will be
recruited with the help of community managers supporting me
on this project. I will qualitatively analyze data using coding
procedures and compare different genders on their motivations
to join, stay, take breaks and leave; categories of challenges
they face; how people evolve and the pathways they take;

how they perceive success; and their suggestions for improving
inclusivity. I will also collect information about the results of
the inclusivity programs that the Linux Foundation has already
implemented.

Based on my findings, I will design actionable strategies
to increase women’s participation in Linux Kernel in collab-
oration with the Linux Foundation. During the execution of
the strategies, I will interact with and collect feedback from
the contributors and the community managers to evaluate,
learn, and improve the strategies. Additionally, I will run post-
study debriefing interview sessions with women to collect their
impressions, the positive and negative points of which will be
used as lessons learned. I will repeat the mining and measure
the observed groups after the strategies are implemented to
compare the number of women in groups before and after the
study and evaluate whether the strategies helped to increase
women’s participation. To the best of my knowledge, there is
no work that provides strategies to increase women’s partic-
ipation in OSS based on the factors of motivations to join,
stay, and/or leave; perceptions of success; and challenges–
I call these “women’s aspirations when it comes to OSS.”
This study is also novel for offering an otherwise nonexistent
guideline of career pathways for women in OSS, including
different roles for them to find the different pathways they can
contribute and achieve their goals and versions of success.

V. EXPECTED CONTRIBUTIONS

The theoretical contribution will be multi-fold, identifying:
the pathways that can be followed by OSS contributors;
women’s motivations to join (or not), stay, take breaks, and
leave OSS projects; women’s multi-faceted definitions of
success; the current challenges women face; women’s advice
for other women; and women’s suggestions to make OSS
projects more inclusive. The practical contributions include
guidelines for women seeking a career in OSS, highlighting
the many roles, activities, backgrounds, and necessary skills.
I will also provide actionable mechanisms for OSS projects
to encourage women to join and keep contributing. The
strategies will be implemented in a large OSS project that
seeks to increase women’s participation (Linux Kernel) and
evaluated in practice. The research methodology can be used
by other researchers to attract and retain other minorities
besides women, and to other domains besides IT.
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