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ABSTRACT
Maintaining and retaining contributors is crucial for Open Source
(OSS) projects. However, there is often a high turnover among con-
tributors (in some projects as high as 80%). The survivability of
contributors is influenced by various factors, including their demo-
graphics. Research on contributors’ survivability must, therefore,
consider diversity factors. This study longitudinally analyzed the
impact of demographic attributes on survivability in the Flutter com-
munity through the lens of gender, region, and compensation. The
preliminary analysis reveals that affiliated or Western contributors
have a higher survival probability than volunteer or Non-Western
contributors. However, no significant difference was found in the
survival probability between men and women.
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1 INTRODUCTION
Open-source software (OSS) projects, a critical link in today’s digi-
tal infrastructure, are volunteer-led, interest-driven, and comprised
of contributors from diverse backgrounds [4, 6, 7]. Retaining and
keeping contributors engaged is crucial in ensuring the sustainabil-
ity of OSS projects [3, 7, 16, 27]. It is not surprising that the issue
of retaining contributors in OSS has gathered significant attention,
leading to extensive research focusing on contributors’ survivability
in OSS projects [3, 9, 15, 16, 23].

The survivability of OSS contributors can be impacted by their
diverse backgrounds [3, 9, 15, 16, 23, 24]. Existing works have con-
sidered contributors’ gender when investigating survivability in
OSS projects [16, 24]. However, there is growing recognition that
diversity encompasses more than just gender [7, 8]. Unfortunately,
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there is a lack of research that investigates other aspects of demo-
graphics that may impact the contributors’ survivability. This study
investigates: RQ: How do contributors’ diverse background
affect their survivability in OSS projects?

To answer this research question, this study empirically analyzed
the impact of demographic attributes pertaining to gender, region,
and compensation on the survivability of contributors in the Flutter
community. We chose Flutter because (1) it has a history of con-
tributions since 2005, (2) it has a large contributor base, and (3) it
has well-documented guidelines [1]. Analyzing the Flutter commu-
nity allows this study to compare the current state of contributors’
survivability and its historical trends.

2 BACKGROUND AND APPROACH
Contributors’ survivability can be impacted by multiple factors
[10, 12, 20, 26, 28]. Lin et al. [10] found that contributors who pri-
marily modify code and contribute to the project earlier have a
higher probability of survival. Regarding diversity, woman con-
tributors are more likely to disengage than man contributors [16].
Studies on challenges faced by OSS contributors now consider di-
verse attributes such as gender, compensation, location, and senior-
ity [8, 13, 15], no research has investigated how diversity affects
the survivability of contributors beyond gender. To fill the gap,
this study investigates 6,714 contributors’ survivability through
multiple dimensions of diversity.

Data: The dataset in this study includes 31 repositories in the
Flutter community between the time frame of April 2005 to May
2023 and includes 182,584 commits, 596,072 issues and issue com-
ments, and 329,490 pull requests and pull request comments [1].

Preprocessing and Filtering: To analyze the contribution his-
tory of each contributor, we identify if they contributed, regardless
of the type of contribution (e.g., commits or pull requests or issues,
or comments). We calculated the survival days by subtracting the
date of the latest contribution from the date of the earliest contribu-
tion. As our analysis required GitHub profile information, we only
included contributors who provided their full name and email ad-
dress in their GitHub profile. By applying this criterion, our dataset
comprised 16,294 contributors. We then excluded one-time contrib-
utors who were active for only one day, giving us a dataset of 8,365
contributors. It’s worth noting that a one-time contributor might
use multiple accounts for a single contribution per account.

Gender Inference: To predict the gender of contributors, we
used “Namsor” API [2], a name prediction tool that estimates the
gender of a person’s name based on geographic information. Pre-
vious studies have reported the accuracy of “Namsor” is over 90%
[19, 21]. However, not all contributors provide their region informa-
tion in their GitHub profile. We first used “Namsor” to predict the
origin of the name and then used the predicted region with their
full name for gender prediction. To mitigate prediction errors, the
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Figure 1: Kaplan-Meier curve disaggregated by diversity attributes (log-rank test 𝑝 value shown in the graph).

final dataset included only names with a gender prediction proba-
bility over 90%, resulting in 6,534 male contributors and 180 female
contributors. 1 It’s worth noting that contributors not categorized
by “Namsor” due to our prediction threshold may be unrepresented
in this study.

Region Inference: “Namsor” API analyzes a user’s full name to
predict their country of origin. This feature provides information
about the region of origin and the top 10 countries of origin [2]. We
minimized errors by adopting and expanding a classification from
a previous study [7], grouping contributors from 2,918 Western
and 3,796 Non-Western countries. This classification considered
cultural and linguistic differences, but a contributor’s name origin
doesn’t always indicate their current residence [3, 7].

Compensation Inference: We used contributors’ email do-
mains to identify the corresponding commercial companies of the
developers manually [28]. Contributors are classified as volunteers
if their email domain is not a company name, such as @gmail.com.
Otherwise, the contributor is considered an affiliated contributor.
Our dataset includes 1,712 contributors affiliated contributors and
5,002 volunteer contributors. The affiliated contributors come from
various domains, including google.com, microsoft.com, etc.

Survival analysis: Kaplan-Meier curves enable the comparison
of survival probability among groups of individuals by computing
the survival probability of the occurrence of an event at a certain
time point [18]. We used Kaplan-Meier curves to display survival
probabilities for diversity attribute groups and applied the log-rank
test to assess significant survival differences over time. We used a 1-
year inactivity threshold to determine if a contributor left, allowing
for possible short breaks [5].

The extensive history of Flutter allowed us to analyze the longevity
of its contributors’ engagement. Our preliminary analysis shows an
activity increase from 2020-2023 with 4,422 active contributors, up
from 2,292 before 2020, possibly due to the COVID-19 pandemic’s
impact, as seen in other projects [11, 22]. Following the increase in
activity, we divided the dataset into two subsets: May 2020 to May
2023 for recent contributor survivability and April 2005 to April
2020 for historical survivability trends. We also excluded contribu-
tors outside the 5th to 95th percentiles to minimize outlier influence
[16].

3 PRELIMINARY RESULTS
Figure 1 displays the Kaplan-Meier estimates for each diversity
attribute. For each attribute, we did two analyses: (1) historical data
1Namsor predicts gender based on name/region (male/female); these may not reflect
an individual’s gender identity.

from April 2005 to April 2020, and (2) recent data from May 2020
to May 2023. The survival curves display the survival rates among
groups (y-axis) over time, with the x-axis representing survival
days.

How does gender affect contributors’ survivability? As
shown in Figure 1A, analysis of historical data shows that male
contributors had a higher probability of longer survival (log-rank
test, 𝑝 = 0.05). This finding is in line with the previous study [16].
However, we see no statistically significant differences between the
two groups (log-rank test, 𝑝 = 0.40) in the recent data. This could be
attributed to a recent study that indicates an ongoing improvement
in gender diversity [7].

How does region affect contributors’ survivability? Re-
gional disparities, including cultural and language differences, can
cause challenges for OSS contributors [3, 14]. Figure 1B reveals
that contributors from Non-Western countries tend to disengage
significantly earlier than contributors from Western countries in
both time series (log-rank test: historical data: 𝑝 < 0.001; recent data:
𝑝 < 0.001). Notably, the survival curve gaps between Western and
Non-Western contributors narrowed during the analysis for the re-
cent data. This implies that barriers arising from regional disparity
are improving, which is in line with a recent case study in Apache
projects; Feng et al. [7] found a decline in region-related challenges.

How does compensation affect contributors’ survivability?
Promoting voluntary participation is crucial for OSS projects, as
volunteers bring diverse perspectives, skills, and expertise [17, 25].
Figure 1C reveals that volunteer contributors are generally more
likely to disengage than affiliated contributors (log-rank test: histor-
ical data : 𝑝 < 0.001; recent data 𝑝 = 0.04). The recent data analysis
showing narrowing gaps between the survival curves of affiliated
contributors and volunteers suggests a potential improvement.
4 CONCLUSION AND FUTUREWORK
This preliminary study on how different diversity attributes affect
survivability shows: (1) Improved survivability for women, though
a gender gap remains, and (2) Western or affiliated contributors
have a higher survival rate. These changes may stem from OSS
popularity or interventions by OSS projects. As a next step, we will
investigate the underlying reason for these changes.
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